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Television Takes Education 
to the People 


ELEVISION can make the home a classroom. The 

possibilities have already been tapped in a limited 
way through commercial stations. Some 800 people 
registered in an elementary psychology course over 
TV in Cleveland. Principles of physies are being 
_ taught over the air in Phoenix, Arizona. During the 
past year some 15 telecast courses with credit were 
offered in the U. 8. The Johns Hopkins Science Re- 
view, reaching over half a million viewers, and the 
science programs of the California Academy of Sci- 
ences, present science in a way that entertains as well 
as educates. A U.S. Office of Edneation survey reveals 
that 84 colleges and 58 school systems have been spon- 
soring TV programs. 

The possibilities for the education of the public at 
all ages have been extended to virtually every corner 
of the country by the reservation of 245 frequencies 
by the Federal Communications Commission for non- 
commercial educational television stations. Thus far, 
formal applications have been received from 47 com- 
munities and 20 have already been approved. KUHT 
in Houston, the first noncommercial station, began to 
telecast on May 25. St. Louis and Los Angeles will 
soon be on the air. In seores of other communities, 
citizens and civic organizations are working tirelessly 
to secure funds and lay sound plans for making ap- 
plications. The FCC has placed no time limit on the 
reservation of these channels, but in three instances 
commercial interests have requested the reassignment 
of educational frequencies to private use. In one, after 
the FCC turned down their three applications for the 
Milwaukee educational channel, the Hearst Radio 
Corporation instituted court action. 

Two groups, with generous support from the Ford 
Foundation, have been working to help communities 
take advantage of this golden opportunity. The Na- 
tional Citizens Committee for Educational Television 
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was established to help civie groups organize their 
efforts and raise funds to build stations. 

The cooperation of educational groups of all kinds 
has been spearheaded by the Joint Committee on Edu- 
cational Television. Its sponsoring organizations are: 
American Council on Education, Association for Edu- 
eation by Radio-Television, Association of Land-Grant 
Colleges and Universities, National Association of 
Educational Broadcasters, National Association of 
State Universities, National Council of Chief State 
School Officers, and National Education Association. 
This committee assists in engineering and legal prob- 
lems, in the filing of applications, and in program- 
ming. With stations built and building, programming 
is of prime importance. Community program commit- 
tees are already planning to tap all their resources— 
schools, colleges, foundations, orchestras, and mu- 
seums. 

To make the best of these efforts available to a 
nation-wide audience, the Ford Foundation’s Fund 
for Adult Education has established the Educational 
Television and Radio Center in Chicago. The Center 
will serve as a clearing house for program ideas and 
recorded programs. Let us suppose that the educa- 
tional station in Houston produces a fine scientific 
program. This program will be recorded and sent to 
the Center where it will be made available to educa- 
tional stations throughout the nation. The Center will 
also help, in a limited number of eases, to finance the 
production of especially good programs, provided of 
course that they are recorded and made available to 
all noncommercial stations. 

At a time when greater public understanding of 
science and its aims is of utmost importance, scientists 
have both an obligation and an opportunity to lend 
support to this important educational movement. They 
ean actively aid efforts to establish educational TV 
stations, and particularly, they can help in the devel- 
opment of sound, interesting science programs. 
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Lorentz-Kamerlingh Onnes Centenary 
Conference on Electron Physics in Leiden’ 


2 F. J. Belinfante 
Department of Physics, Purdue University, West Lafayette, Indiana 


T IS A CENTURY this year since the Dutch 

physicists, H. A. Lorentz and H. Kamerlingh 

Onnes, were born. Lorentz is famous as the first 

to give classical explanations of electromagnetic 
and optical properties of matter by his theory of 
electrons, which also led him to the discovery of the 
Lorentz transformation, a discovery which later gained 
new significance from Hinstein’s theory of relativity. 
Kamerlingh Onnes, the first to liquefy helium, is fa- 
mous for the discovery of superconductivity, a phe- 
nomenon which still offers unsolved problems to 
theoretical physics. 

_In commemoration of this double centenary, the 
University of Leiden (Netherlands) organized a Lor- 
entz-Kamerlingh Onnes Conference on electron phys- 
ies, which was held on June 22-27, 1953. The in- 
vited participants came from 13 countries: Belgium 
(Van Itterbeek), Canada (MacDonald), Denmark 
(Bohr), France (Proca), Germany (Heisenberg), 
Great Britain (Dirac, Fréhlich, Mendelssohn, Peierls, 
Pippard, Rosenfeld, Shoenberg, Simon), Italy (Fer- 
retti), Japan (Tomonaga), Netherlands (DeBoer, 
Broer, Casimir, Druyvesteyn, Fokker, Gorter, Groene- 
wold, De Groot, De Haas, Van den Handel, Jonker, 
Korringa, Kronig, Nijboer, Rathenau, Sizoo, Wout- 
huysen, Zernike), Norway (Wergeland), Sweden 
(Borelius, Killen), Switzerland (Fierz, Pauli), U.S.A. 
(Belinfante, Bloch, Daunt, Lamb, London, Pais, 
Squire). The meetings took place in the famous Ka- 
merlingh Onnes Laboratorium in Leiden, where the 
first liquefaction of helium took place, where record 
low temperatures have been reached, and where the 
Zeeman effect was discovered. The foreign partici- 
pants were guests of Leiden University in a hotel on 
the beach at Noordwijk aan Zee, which greatly helped 
create the congenial atmosphere that marked the con- 
ference. 

The subject of the meeting was confined to the 
properties of conductors at low temperatures, and a 
discussion of the present status of quantum field 
theory, in particular of electrons. 


The meeting was opened on Monday, June 22, by . 


the President of the Board of Trustees of the Uni- 
versity, Dr. De Vos van Steenwijk, who announced 
that (subject to Parliament approval) the Dutch 
government had founded a “Lorentz chair for theo- 
retical physics” at Leiden for foreign visiting pro- 
fessors to be invited for a stay of one year. 


2The proceedings of this conference will appear in a spe- 
dal issue of Physica in the near future. 
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Electrons in Metals at Low Temperatures. The 
scientific proceedings were opened by a brief review 
of existing knowledge of superconductivity by C. J. 
Gorter (Leiden). One may study (1) the properties 
of superconductors at 0° K, (2) the temperature 
dependence of properties of superconductors, and 
(3) the properties of actual samples, in which there 
may be mixtures of normal and superconducting 
regions. 

1) Except for a difference in magnetic energy be- 
tween the n(ormal) and the s(uperconducting) states 
when the sample is placed in a field, the internal ener- 
gies of the n and the s state are equal to each other 
when in equilibrium. The difference AU, due to mag- 
netic energy is much less than RT,, if 7, is the tran- 
sition temperature. It is also inversely proportional 
to the average atomic weight, as has been found by 
study of isotope mixtures of a few metals such as tin 
or thallium. This isotope effect has been explained by 
Frohlich and Bardeen, who also explained why par- 
ticularly metals, which, notwithstanding a high den- 
sity of valency electrons, have a high resistivity at 
high temperatures, are likely to become supercon- 
ductive. 

In superconductors, by acceleration of the friction- 
less conduction electrons, the electric field E is pro- 
portional to dJ /dt instead of to the current density J. 
Currents follow the surface of the material, in a thin 
surface layer of thickness 1 (penetration depth). Ac- 
cording to the London equation, curl J is proportional 
to B, and the boundary conditions are such that the 
average (kinetic + potential) momentum of the elee- 
trens may be considered a constant throughout the 
superconductor in a stationary s state. (In the n state, 
the average kinetic momentum vanishes.) The London 
equation is a phenomenological equation; according 
to Pippard, it is not rigorously valid in regions of 
rapid variation of the magnetic field. 

2) The thermodynamic properties of supereonduc- 
tors may be explained by equating the eleetronic part 
of the Helmholtz free energy F of the sample to 
AU,,—4yT? in the normal state (to which a magnetic 
field energy H*V/8x is to be ‘added in a magnetic 
field), and to zAU,—4atyT? for the superconducting 
state (no additions in a field), where x in some way 
measures the fraction of electrons that are in the nor- 
mal state. At 7=0 one has x=0; at the transition 
point 7, in zero field the last remainder of supercon- 
ducting electrons disappears (x 1). Below T, there 
is a mixture of s and n electrons; the value of z is 
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found by minimizing F for the superconducting state 
as a function of z. The transition curve between n 
and s state is found by equating F,-F, to H*V /41; 
one thus obtains for the threshold field H;= Hy. x 
(1-T?/T,?) with T,=2(AU,/y)! and with AU,= 
H,.°V /8x. Also (7'/T,)* independent of the field 
H. From F one obtains for the electronic part of the 
specific heat the value y7 in the n state, and 3yT°/T,? 
in the s state, so that at the transition point T, the 
electronic specific heat in the s state is three times 
larger than in the n state. To this, the Debye spe- 
cific heat of the lattice is to be added. 

Fundamental lengths entering the discussion of 
superconduetivity are, besides 1, also the mean free 
path of electrons (4), the depth of a possible skin 
effect, and in Pippard’s theory the “range of co- 
herence.” 

Superconducting electrons seem rather decoupled 
from the heat motion of crystalline matter (as seen 
from thermoelectric properties and thermal conduc- 
tivity), contrary to the assumptions of Frdéhlich and 
Bardeen. 

3) In actual samiples, the state of affairs usually is 
more complicated. Demagnetization factors must be 
taken into account. There is no longer a sharp tran- 
sition (for fixed temperature) at one threshold field, 
but there is an intermediate region in which the field 
starts to penetrate the sample. 

The discussion was started by Simon (Oxford), who 
reported on measurements of superconductivity under 
high pressure. For instance, bismuth becomes super- 
conductive with a transition point of 7° K between 
20,000 and 40,000 atmospheres. This is probably due 
to a modification of the erystal, and not a mere volume 
effect. By comparing the isotope effect and the pres- 
sure effect, one can single out the effect which a change 
of volume alone may be expected to have. 

Fréhlich (Liverpool) asked how well the M-? law 
for the isotope effect and the 7* law for C, in the s 
state were experimentally justified. Gorter reported 
deviations from the 7? law for niobium; this was also 
to be expected according to the theory of Heisenberg 
and Koppe. For mercury, on the other hand, the 7* 
law is valid, contrary to this theory. 

Casimir (Philips Lab., Eindhoven) justified the 
formula given for F in terms of x. He assumed that 
the order parameter x was proportional to the square 
of the fraction of the surface of the Fermi sphere 
which had gone over into the n state; the term xAU, 
was then to be interpreted as an interaction between 
pairs of n electrons, The main reason for choosing 
this particular dependence of F on z lies in the fact 
that this assumption leads to such surprisingly good 
agreement of its consequences with experiment. 

Pippard, Lamb, Bloch, Heisenberg, Mendelssohn, 
London, and Peierls 2a'so took part in the diseussion. 

K. Mendelssohn (Oxford) reported on the thermal 
conductivity K of superconductors. In pure metals, 
K, < K,. This must be due to less thermal conduc- 
tivity by electrons in the s state than in the n state. 


(K,,<Ken). For alloys K, <or> K,. If K,>K,, this 
must be due to more thermal conduction by the lat- 
tice, caused by the s electrons’ loss of ability to scatter 
phonons. The temperature dependence of K, is often 
peculiar; the sign of K,— K, may change from + to - 
or from — to + at a temperature below 7,. The thermal 
resistivity 1/K may contain a term « 7? representing 
lattice scattering, and a term « representing im- 
purity scattering. Whether the one term or the other 
is predominant, also depends strongly on the concen- 
tration of small admixtures of other metals. At very 
low temperatures (below 1° K), however, K,, becomes 
simply proportional to 7 and K,, some 1000 times 
smaller, follows a T* law. This large difference be- 
tween K, and K,, ean be used for making a “thermal 
switch” which gives thermal contact in the n state and 
breaks the contact in the s state. This may for in- 
stance be used in cooling techniques. 

Columbium behaved peculiarly when the s state was 
destroyed by a transverse magnetic field. As usual, the 
thermal resistivity 1/K started to change at half the 
threshold field H,, and obtained its low n value at 
H=H,. However, instead of a gradual drop of 1/K 
from 1/K, to 1/K,, there was a pronounced maximum 
of 1/K between H =3H, and H= H,. This effect has 
not been explained. 

Bloch, Peierls, Pippard, Casimir, Shoenberg, Daunt, 
and Gorter took part in the discussion. 

In the afternoon, A. B. Pippard (Cambridge) re- 
ported on his theory of coherence in superconductors. 
This is a qualitative rather than a quantitative con- 
cept. In terms of the order parameter 2, or the quan- 
tity »=1-.2, it may be expressed by saying that @ 
cannot change rapidly with position over distances 
smaller than about 10-* em. One way of explaining 
this fact is imagining that s electrons would evaporate 
into an n region if the boundary between s and n re- 
gions is initially sharp. This makes the boundary 
fuzzy. This coherence might be reduced by reducing 
the mean free path of the electrons, such as by mixing 
3 per cent of indium homogeneously into pure tin, 
which makes ’ and the coherence range much less than 
10-* em. Coherence directly affects the interphase sur- 
face energy between s and n regions. Doidge has 
found experimental evidence for this. 

Another consequence of the coherence concept is the 
necessity to alter the London equation. Tentatively, 
Pippard suggested that the vector potential A in the 
equation AJ+A=0 be replaced by (3/4n§,) Sffr 
(r*A) exp (—1r/§)r-* dxdydz. Here measures the 
coherence range and &, is characteristic of the metal 
but independent of impurities. 

In the discussion, London (Duke University) sug- 
gested the replacement of J by curl J and A by B in 
Pippard’s equation, for the purpose of gauge invari- 
ance, important for application of the formula to 
rings. A similar equation might then be valid with J 
replaced by 9J/ot and A by —E. Fierz, Frohlich, 
Peierls, Mendelssohn, Bloch, MacDonald, Van Itter- 
beek, and Casimir also took part in the discussions. 
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Squire (Rice Institute) reported briefly on an ex- 
periment on the alteration of the transition curve 
H,(T) by pressure or tension of the sample. 

The discussions on electrons in metals were con- 
tinued on Thursday, June 25. 

H. Frohlich (Liverpool) started the morning ses- 
sion with the discussion of superconduetivity and lat- 
tice vibrations. The interaction between electrons and 
lattice vibrations, which is responsible for the resis- 
tivity at high temperatures, forms the basis for a field 
theory and thus leads to a self-energy of the elec- 
trons. Part of this energy simply leads to a renormali- 
zation of the velocity of sound. The self-energy, how- 
ever, becomes important near the top of the Fermi 
level. As a consequence, a state deviating from the 
Fermi distribution will be stable (and is identified 
with the superconducting state), if the resistivity at 
high temperatures is large, notwithstanding a large 
number of conducting electrons. It can then be shown 
by a crude calculation that the energy of a supercon- 
ductor will be inversely proportional to its molecular 
weight. This “isotope effect” has been verified experi- 
mentally. Frohlich then showed that methods based 
on qa one-particle approach are inadequate to deal 
with the mathematical problem, and that new methods 
should be developed in order to find a satisfactory 
theory of superconductivity. 

Bohr, Peierls, Bloch, Casimir, Heisenberg, Shoen- 
berg, London, and Kronig took part in the discussion. 
The inadequacy of the one-particle approach was in 
particular stressed by Bohr (Copenhagen). Typical 
for the superconducting state is the disappearance of 
the scattering of electrons by impurities. Peierls (Bir- 
mingham) agreed; the sharpness of the transition 
point alone shows that a pure one-electron method 
cannot work. But neither Froéhlich’s theory nor the 
theory of Heisenberg-Koppe is purely a one-electron 
method. One-particle states are used merely as build- 
ing stones for a cooperative state. 

Bloch (Stanford University) thought one should 
first show that macroscopic diamagnetism is estab- 
lished. Others thought it was more important first to 
show that stable states are possible where there is a 
eurrent at 0° K. Some remarked that a satisfactory 
solution of this problem might be expected only after 
someone’s ingenious guess what this stable distribution 
will really look like. Heisenberg (Gottingen) agreed 
with Casimir (Philips Laboratory, Eindhoven) that 
the coupling with the lattice vibrations proposed by 
Frohlich probably was more important for the estab- 
lishing of a superconductive state, than the Coulomb 
interaction of the Heisenberg-Koppe theory. The 
smallness of the entropy in the superconductive state 
shows almost complete order in configuration as well 
as in momentum space. One may have to guess at this 
ordered state as one may guess the shape of a crystal 
lattice. Shoenberg (Cambridge) argued that the dis- 
erepancy by a factor 3 between the number of con- 
ducting electrons as found from the constant A in 
London’s theory, and as present in the normal con- 
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ducting state, is an indication that Fréhlich’s distri- 
bution with electrons on a separate shell in momentum 
space separated from the Fermi contribution probably 
comes closer to reality than a displaced Fermi eon- 
tribution. The transition temperature is very sensitive 
to pressure. Is this due to a pressure dependence of 
the electron velocities? Fréhlich remarked that it was 
difficult to say with certainty what the actual distri- 
bution in momentum space is in the superconductive 
state. The separated shell had not been what he was 
looking for, but had been the best he had as yet found. 

D. Shoenberg (Cambridge) discussed the De Haas- 
Van Alphen effect, that is, an oscillatory variation of 
magnetic susceptibility with field at low temperatures, 
first discovered in 1930 for bismuth, and explained 
theoretically by Landau. The unusual effective masses 
to be used in the theoretical formula for fitting the 
experimental data may be justified by the unusual 
curvatures of the Fermi surface where it crosses 
Brillouin zone boundaries. With improved experi- 
mental techniques, in which peak magnetic fields of 
100,000 gauss were instantaneously obtained, measure- 
ments have been made of the effect in tin and in lead. 

Peierls and De Haas took part in the ensuing dis- 
cussion. 

On Thursday afternoon, J. Korringa (Leiden) 
opened the session by giving a survey of his theoretical 
explanation of the experiments of Gerritsen on the 
low-temperature resistance of dilute alloys, in par- 
ticular gold, silver, or copper, with paramagnetic ions 
(Mn, Cr) as a solute. The essential point in this theory 
is that the scattering of the conduction electrons con- 
sists for a considerable part of a spin-dependent “re- 
arrangement scattering,” which has a resonance energy 
lying ‘very close to the Fermi level. The model which 
gives rise to such a scattering is incompatible with 
the usual one-electron approximation. 

Simon, London, Gorter, Kronig, and Frohlich took 
part in the discussion which followed. 

G. Borelius (Stockholm) gave a survey of some old 
and some new measurements of the thermoelectricity 
of metals at low temperatures. He pointed to the fre- 
quent deviations from the theoretical expectations for 
pure metals and stressed the importance of combining 
resistance measurements of dilute alloys with measure- 
ments of the absolute thermoelectric power. Pippard, 
Mendelssohn, Korringa, and Gorter took part in the 
discussion. 

D. K. C. MacDonald (Ottawa) concluded the after- 
noon session by a report on his measurements of the 
thermoelectric power of dilute alloys and their impli- 
cations for the underlying electronic structure. His 
conclusions gave a further confirmation of the model 
introduced by Korringa and Gerritsen, pointing to a 
strong variation of the collision time in the neighbor- 
hood of the Fermi level. 

On Friday afternoon, F. London (Duke University) 
surveyed the theory of superconductivity. In the old 
days, it was believed that quantum theory was “bottled 
up” in atoms and molecules. One also needed quantum 
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mechanies for finding the Brillouin zones for electrons 
in metals; but these were largely used only as a modi- 
fication of the energy of electrons in terms of momen- 
tum, and further calculations with this modified energy 
were then performed classically. 

The existence of superconductivity has shown that 
this is all too simple. Superconductivity, and super- 
fluidity in helium, are macroscopically large quantum 
mechanisms, for fermions and bosons respectively. One 
has here a case where Ap in the uncertainty relation 
Ap - Aq > his very small; therefore, Aq is large here. 

Together with his brother, Fritz London had ex- 
pressed the Meissner effect by curl J, =— (m,¢*,//mce)B, 
which was, on account of boundary conditions, essen- 
tially equivalent to making the average total (=ki- 
netic + potential) momentum of superconductive elec- 
trons equal to zero. Besides the superconductive cur- 
rent density J,, there can be a normal current with 
J, =9E, as shown by Joule heat developed by fast 
oscillating fields applied to superconductors by his 
brother. 

The London theory of superconductivity is often 
called a phenomenologic theory. In fact it goes beyond 
that. It shows that in a superconductor the average 
momentum is frozen in and stays zero as a magnetic 
field is switched on. (In the normal state, it is only 
the average kinetic momentum that is frozen in.) The 
long-range order in p suggests a quantum-mechanical 
feature. While the order in a ferromagnet says that 
the spin of one atom here equals the spin of a dif- 
ferent atom somewhere else, the order in a supercon- 
ductor says that the electron momentum here equals 
the electron momentum somewhere else, but it may be 
the same electron, of unspecified position. The electron 
state at absolute zero is not degenerate here, in con- 
trast to the ground state of a ferromagnet. 

Frohlich and Bardeen think that superconductivity 
is due to the interaction of electrons and the lattice 
phonons. The interaction may best be described in 
momentum space. 

Pippard’s experiments have suggested the introduc- 
tion of the idea of coherence as a refinement of the 
London theory. This idea is closely analogous to the 
idea of a mean free path, and it explains the effect of 
impurities. However, this idea greatly complicates the 
simple formulas, and therefore London is reluctant to 
accept this return to the spirit of classical physics in- 
corporated in the mean free path idea, as long as tliere 
are no further experiments showing the need of such 
change in the theory. 

Both superconductivity and superfluidity make use 
of a typical two-fluid model. For temperatures below 
a certain transition point, the system splits up into 
two subsystems, between which there is an equilibrium, 
and which penetrate each other in every volume ele- 
ment instead of separating into two phases. (They 
may be separated in momentum space.) The super- 
conductive (superfluid) fluid has no entropy at all. 

The supercurrent is maintained not by the absence 
of collisions but by the thermodynamic equilibrium 


state established just by the collisions, and its current 
distribution is determined by the applied magnetic 
field. In order to solve the mathematical problem of 
finding this stable state, one would need a new ap- 
proach to many-body quarturfi-mechanical~problems, 
some drastic but simple, workable idealization. The 
assumption of the existence of order in momentum 
space seems promising; it is kind of an analogon to 
the existence of order in xyz-space for a crystal. 

Casimir (Philips Laboratory) added that at abso- 
lute zero superconductivity has three aspects: the dia- 
magnetism, the existence of persistent currents, and 
the existence of two stable states at 0° K, namely, the 
normal state little dependent on the magnetic field, 
and the superconducting state of lower energy with 
electron velocities depending on the magnetic field. 
Different discussants stressed different ones of these 
three aspects, but all are important. 

Quantum Eiectrodynamics. Tuesday, June 23, was 
dedicated to problems of quantum electrodynamics. 
H. B. G. Casimir (Philips Laboratory) opened the 
discussion with an introduction about the electromag- 
netic mass of the electron. After a brief review of 
the classical theories cf Lorentz and Poincaré, he 
mentioned the quantum-mechanical self-energy of an 
electron, which is largely reduced by positon theory, 
and which is taken care of by mass renormalization. 
Modification of the electromagnetic mass of an elec- 
tron when it is bound in an external field is observ- 
able, as in the Lamb shift. He closed his introduction 
by discussing an electron model consisting of a con- 
ducting charged spherical shell of unknown radius R. 
This sphere alters the boundary conditions for the 
electromagnetic field, and thus modifies the zero-point 
(fluctuation) energy of this field. The result of this 
is a force keeping the shell together, which may be 
balanced against the repulsive Coulomb forces. As the 
latter are proportional to e?, and the fluctuation en- 
ergy to hc, such theory should also yield some value 
for e?/hc. Details had not yet been worked out; any- 
how, the model seemed doubtful. 

Pais, Rosenfeld, Peierls, Dirac, Fierz, Kiillen, 
Heisenberg, and Belinfante participated in the dis- 
cussion of this model. Pais (Princeton) remarked that 
the Coulomb attraction energy did not have the class- 
ical value « 1/r used by Casimir, but « log r on ae- 
count of positon theory. Peierls (Birmingham) ven- 
tured that if one would also take into account the 
changes of boundary condition for the quantized elec- 
tron wave function on the spherical shell, the effect 
of this would also make the resulting attraction energy 
logarithmic and still enable us to work out a theory 
of this kind. 

F. J. Belinfante (Purdue University) gave a brief 
description of a method of avoiding the use of an 
infinite continuum of occupied states of negative en- 
ergy and to formulate positon theory without use of 
the concept of “hole theory.” The state vector in his 
theory is a product of a function antisymmetric in the 
positon coordinates, and one antisymmetric in the 
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negaton coordinates. The operation of the quantized 
y-function on such state vector can be defined in such 
a way as to yield the usual anticommutation relations 
for y and y*. All operators of hole theory, including 
those with matrix elements corresponding to pair ere- 
ations and anuihilations, can also be defined in this 
positon theory without holes. The possibility of such 
formulation of positon theory is very satisfactory, but 
for practical applications of the theory ordinary hole 
theory is at least just as convenient as this new formu- 
lation of positon theory. 

G. Kallen (Lund) discussed renormalization tech- 
nique. The usual renormalizations of quantum electro- 
dynamics can be formulated without use of series ex- 
pansions in powers of e*, The usual field equations 
are modified by addition of terms with unknown co- 
efficients, which are chosen in such a way as to make 
the renormalized field variables satisfy the same com- 
mutation relations as the original variables. These con- 
stants are expressed in terms of certain integrals; ob- 
servables are defined in terms of slightly different 
integrals. There are three possibilities: (a) Both of 
these groups of integrals converge. There are indica- 
tions that this is not the case. (b) The integrals not 
of the former, but of the latter group, converge. Such 
theory is at least physically acceptable. (c) Every- 
thing diverges. One should then find a different way 
of solving the field equations. It is not yet definitely 
certain whether case (b) or case (c) is realized. 

Peierls, Pais, and Heisenberg took part in the dis- 
cussion of Killen’s paper. 

In the afternoon, L. Rosenfeld (Manchester) re- 
ported on some problems of interpretation of quan- 
tum electrodynamics. The classical theory contains no 
elements from which a form factor could be derived 
for the electron. Therefore, any results depending on 
the deviation of the electron from a point-charge 
model are arbitrary. Nonlocal quantum theories ex- 
hibit the same arbitrariness. Techniques of renormali- 
zation and regularization have been developed, which 
take care of the various infinities. This is a purely 
formal procedure, however. It is important to know 
the degree of approximation of the finite effects left 
after this procedure. This is given as an argument for 
expansion in powers of a=e?/hc; such expansion 
around «=0 is probably impossible, however, and 
Thirring thinks expansions will not converge for any 
finite value of a, The only possible justification of the 
use of the semiconvergent expansions in powers of « 
is its correspondence to classical procedures. In order 
to obtain a result that is accurate in a definite order 
of approximation, radiative interaction through trans- 
verse photons should then be treated as a correction 
of order higher than the Coulomb interaction, con- 
trary to what one finds by incorporating the purely 
fictitious longitudinal photons. 

Attempts have been made to deal with problems by 
a relativistic generalization of perturbation theories. 
In quantum electrodynamics this does not give rise 
to particular problems. When applied to meson the- 
ory, however, a method proposed by Tamm and Dan- 
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coff has the disadvantage of not keeping the different 
orders of approximation separated, whereas it is 
doubtful whether the symbols introduced in the theory 
of Bethe and Salpeter have a well-defined -neaning. 

Kiillen, Peierls, Fierz, and Pais took part in the 
discussion of Rosenfeld’s paper. 

W. E. Lamb (Stanford University) presented the 
newest experimental and theoretical numerical values 
for the Lamb shifts of hydrogen, of deuterium, of 
ionized helium, and the 1°S, —1'S, separation of posi- 
tonium. In the case of deuterium there seems to be a 
slight diserepancy between the experimental 1059.1 + 
0.1 Me/see, and the theoretical 1058.44. The dis- 
erepancy is comparable to that for hydrogen; but 
there is good agreement between the predicted differ- 
ence in Lamb shift between deuterium and hydrogen 
(1.331 Me/sec), and the experimental value for this 
difference (1.23 + 0.14 Me/sec). The theoretical values 
are accurate up to the 4th order. Further measure- 
ments of the Lamb shift, of the n =4 state of He’, the 
n=3 state of H, and the 2°P, and 3°P, levels of He 
are planned. For a comparison of the latter with the- 
ory, good two-electron wave functions wiil be required. 

F. Bloch (Stanford University) presented the latest 
results on the g-factor of the electron. There is a per- 
fect agreement between theory and experiment; how- 
ever, as the experimental error is comparable in 
magnitude with the second-order correction in the theo- 
retical value, the experiment is not accurate enough 
for a definite verification of this correction. Also, for 
the valency electron in gallium the g-factor, found 
experimentally under the assumption that the orbital 
magnetic moment is not anomalous, is in agreement 
with the theoretical value for a free electron. 

Blo¢h reported experiments by Crane and collabora- 
tors in Ann Arbor (Michigan), in which the magnetic 
moment of free electrons was measured by determin- 
ing the rotation of the plane of spin polarization of a 
polarized beam of electrons in a longitudinal magnetic 
field. The electrons mc e in helical motion around and 
along the average direction of the beam. The slight 
deviation of the electron g-factor from 2 would, in the 
nonrelativistic approximation, cause a slight differ- 
ence in the angle of rotation of spin polarization and 
of helical motion. However, for the 420-kv electrons 
used, relativistic corrections must be taken into ac- 
count, in which the spread in kinetic energy of the 
electrons causes an error, so that no precision work 
has as yet been possible. 

A different method of measuring the g-factor of 
free electrons will be used at Stanford University, 
using slow electrons which are trapped in a weak elec- 
trie potential well of depth 10-° volt with the help of 
a variable magnetic field. Only electrons in the lowest 
magnetic quantum state will be trapped. The trapped 
electrons in a magnetic field of about 10° gauss will 
then be subjected to an oscillatory field, and the num- 
ber of induced transitions will be observed by the 
escape of the electrons from the trap. It is expected 
that in this way the g-factor can be measured with an 
accuracy of about 10-°. 
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Kronig, Heisenberg, Pais, Fierz, Lamb, Gorter, and 
De Groot took part in the discussion. 

New Theories. The last regular working session on 
Friday morning, June 26, was dedicated to some new 
ideas in field theory. 

A. Pais (Institute for Advanced Study, Princeton, 
New Jersey) presented a new theory of heavy par- 
ticles in interaction with mesons. The problem he had 
set himself to solve was the question whether one could 
simultaneously understand the theoretical importance 
of the isotopic spin, conservation laws of charge and 
of number of heavy particles (by which he understood 
mainly nucleons and V,-particles), and the (meta)- 
stability of V,-pacticles against decay into a nucleon 
by pion or by photon emission. The stability of the 
V,-particle cannot be understood on the ground of 
theories of a nucleon isomer proposed by others. 

If the isotopie spin is considered as more than just 
a label to indicate charge—if it is to be a real “spin”— 
then it must correspond to an intrinsic angular mo- 
mentum (4 for nucleons) in a three-dimensional space, 
which Pais called the “w-space.” In this space pre 
visionally only angles and rotations are defined and 
the distance from the origin has no meaning, so that 
®-space may as well be regarded as a two-dimensional 
space with coordinates (0, m). The wave function of 
the nucleon is then defined as a function yp (2, y, z, t, 
$, @) in six dimensions, It is a spinor with respect to 
rotations in (, )-space as well as in (a, y, 2)- 
space. The nucleon may have an orbital angular mo- 
mentum L,, L,, L, in (2, y, 2)-space, but also an 
orbital momentum (K,, K,, K,) in -space. From 
the isotopic spin vector 4 t and the isotopic orbital 
angular momentum K one may form the sealar prod- 
uct t+ K invariant under rotations in w-space. One can 
then incorporate the isotonic spin in the equation for 
a free nucleon by writing (y‘0/02,+ 
®) =0, where 1/A and the mass M have the dimen- 
sion of the inverse of a length in a system of units 
in which h=c=1. The density and eurrent four-vec- 
tor of the number of heavy particles is then defined 
as J‘= $$ dwwyy, and their charge current and den- 
sity four-vectorasS', dwwy' (I,+3)w,whereh.f. 
means heavy fermions and where I = K + 4t is the total 
angular momentum in @-space. Interaction with the 
Maxwell field is introduced by changing °/%z, into 
9/0x,—ie(I, + The conservation laws 0J*/dx, = 0 
and 98), ¢‘/0x,=0 then follow automatically. 

Coupling to the pseudoscalar pion field ¢ (with 
3 isotopic components) is introduced by a term 
igy(x, @) t+? (x, in the Lagrangian. 
With this interaction, J‘ is still conserved, but for eon- 
servation of S‘ one has to add to S,,,‘ the pion charge 
eurrent and density S,,'. 

One may now consider |M+t+K/A| as the mass 
operator for heavy fermions, The eigenvalues for this 
mass follow from a simple eigenvalué problem in 
®-space and obviously can be labeled by the quantum 
numbers of ®-angular momentum. Let K*=k(k+1), 
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I?=i(i+1), then obviously i=k+4 since the @-spin 
is 4. Then t+ K=I?-K?- (k+4) (Kk 4441) - 
k(k+1) —-3=+k+4-3, and for i=k+4 (with K and 
}t lined up) one finds mass levels |M+k/A| with 
k=0,1,2,3,-- +, while for i=k- 4 (K and-4t oppo- 
sitely directed) one finds mass levels | M- (k+1)/A | 
with k =1,2,3,-- - . Using spectroscopic nomenclature 
we find an even *S; ground state M and an odd ?P;- 
state | M-2/A |. If we identify these states with the 
nucleon state and the V, state (of mass 1.2M) respec- 
tively, we find A ~ 0.9(h/Mc). Because of the dif- 
ferent w-parity of these two states, the V, state can- 
not go over into the nucleon ground state under 
emission of only photons. The higher-energy levels 
2P,, 2D 3, ete., however, will not be stable but 
will go over into the nucleon state if they are -even, 
and into the V, state if they are w-odd. In principle, 
these other levels could be observed as resonances. 
They lie, however, above the maximum energy obtain- 
able at Brookhaven Laboratory. The existence or non- 
existence of these resonance levels will decide the cor- 
rectness or invalidity of the present theory. 

In counting the number of heavy fermions, one 
should count antiparticles (such as a negative pro- 
ton) as minus one particle. Thus nucleon pair produe- 
tion does not alter this number. 

For creation of a V,-particle from nucleons, one has 
to change ©-parity and therefore needs a meson in an 
w-odd state ¢(a.0). The x-meson corresponds to the 
5§, meson-state in @-space (k=0, i=1). For these 
mesons obviously I=K+T, where the isotopie spin 
T has value 1. The lowest meson states of odd -parity 
are the *P, states with 7=0,1,2. The meson mass 
operator may depend on K * T and on K?, The P, 
state may perhaps be interpreted as the t-meson. We 
have an opportunity of understanding the existence 
and some of the properties of stability or instability 
of many kinds of particles. 

It is now also clear that calculations beyond the g?- 
approximation based on the old meson theories can- 
not lead to correct conclusions, as they do not take 
into account the higher levels in @-space. 

As for light particles: one may perhaps be able to 
incorporate them as another family, of “light fer- 
mions,” among which the electron and neutrino form 
the ground level, and the muon the first excited level 
of w-parity different from that of the electron and 
neutrino. The differences in property between light 
fermions and heavy fermions is due not only to the 
smallness of e?/hc as compared to g*/hc, but also to 
the largeness of (m,-—m,)/m, as compared to the 
smallness of (Mv, Myucieon) /Maucteon- 

In the animated discussion of Pais’ paper, many 
persons took part. 

P. A. M. Dirae (Cambridge) presented a paper on 
his Lorentz-covariant “ether” theory. A velocity field, 
which may be orthogonal to a set of space-like sur- 
faces in four-dimensional space, might give a pre- 
ferred time-direction in each point of space-time. In 
a quantized theory, there may be a probability dis- 
tribution for the probability of each direction. The 
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vacuum is an idealized state in which all time diree- 
tions are equally probable. As this state is not nor- 
malizable, it cannot be accurately realized but at 
most ean be approached. The theory has not been 
worked out in detail, but examples of a theory based 
on such principles can be given. One such example 
was discussed by Dirac in some detail. He remarked 
that space-like surfaces are needed when a Hamil- 
tonian is defined; so, then, why not give them a physi- 
cal meaning? He had not yet included the electron 
spin in his theory; this should be done in the future. 

In the example discussed, the potential four-veetor 
had a relativistic length m/e. Pais asked which m was 
meant? Dirac expressed the belief that the electron is 
more elementary a particle than any other, and that 
its mass should be used. Other questions were asked 
by Fokker and by Wouthuysen. 

On Friday afternoon, W. Heisenberg (Géttingen) 
gave a survey of quantum electrodynamics. Diraec’s 
and Maxwell’s equations combined lead to infinities, 
which in the old “subtraction physics” were simply 
omitted, but which, as suggested by Kramers and 
realized by Bethe, Schwinger, and several others, are 
nowadays omitted as allowable renormalizations. The 
results thus obtained are in agreement with experi- 
ment, as discussed by Lamb and by Bloch. The theory 
also predicts scattering of light by light and the oc- 
eurrence of a form factor in Maxwell’s inhomogeneous 
equations. Experiments to verify these predictions 
have not yet been performed. 

However, the values of the non-normalized e and m 
in the fundamental equations from which one starts 
are infinite, so that one gets results starting from 
equations which do not exist. Killen showed that this 
difficulty cannot be avoided by not using perturbation 
methods. It is not even certain that the renormaliza- 
tion technique will yield finite results from such in- 
finite starting point. It is not impossible that one will 
have to introduce interactions of nonelectromagnetic 
nature for obtaining finite results by nonperturbation 
procedures. Some such more general theory might 
perhaps also yield a value of e?/hc. With Casimir’s 
theory of the e?/he ratio it would be hard to under- 
stand why the size of the electron should be 10-1* em. 

A closed theory of quantum electrodynamics, with- 
out taking into account fields of other particles, can 
never lead to a complete theory as there are some ob- 
servable interactions between electrons and mesons. 
Perhaps it can be hoped that in a complete theory 
taking into account other interactions, renormaliza- 
tions will change e and m by small amounts only, and 
that the e?/hc ratio will be determined when the mass 
ratios can be determined in connection with a theory. 
of heavy particles. Perhaps some kind of nonlocality 


is to be introduced into the theory, cither a finite size 
of elementary particles, or some sacrifice of the prin- 
ciple that signals faster than light are impossible. The 
question of nonlocality, however, is an experimental 
question on which information could be obtained by 
a study of high-energy collisions. Perhaps it is more 
likely that the interactions are local but are strong. 
Pais has shown again the importance of finding selec- 
tion rules and symmetry properties from experiments. 
As for theories, it may be that one has looked for too 
complicated schemes. 

During the conference, a Lorentz and Kamerlingh 
Onnes exhibition was arranged in the museum for the 
history of natural sciences in Leiden. 

On Wednesday afternoon the Kamerlingh Onnes 
Laboratory was visited, in particular the new addi- 
tions to the eryogenic laboratory, and the small pow- 
erful magnet in the basement, which is supposed to 
be capable of yielding a 100,000-gauss field in the near 
future. Afterward, there was a memorial session in 
the main building of the University. Dr. J. Clay gave a 
short biography of H. Kamerlingh Onnes and of H. A. 
Lorentz. Dr. W. de Haas described how Kamerlingh 
Onnes built his laboratory out of practically nothing. 
Dr. Thysse talked about Lorentz’ important work in 
connection with the Zuiderzee project. It is not suffi- 
ciently known abroad that the Dutch have made a 
science out of the ecaleulation of changes in water 
levels of rivers and tides to be expected consequent 
to building of dikes or changing the course of water. 
A student in this science must, for instance, be able 
to ealeulate as an examination problem the tides in 
the Panama Canal. The correctness of Lorentz’ ealeu- 
lations prevented a disaster in the northern half of 
the Netherlands, when in February of this year the 
old dikes of the southern part of the country gave 
way for the storm. 

On Friday afternoon, the conference in Leiden was 
concluded by an open meeting in the lecture room of 
the Kamerlingh Onnes Laboratory, attended by mem- 
bers of the Netherlands Physical Society. In this meet- 
ing, F. London and W. Heisenberg gave the surveys 
of the proceedings of the conference reported on 
above. 

On Saturday afternoon, in Amsterdam, the mem- 
bers of the conference attended a ceremonial session 
of the Royal Netherlands Academy of Sciences ad- 
dressed by R. Kronig (Delft), during which the 
Lorentz medal was presented to Fritz London. Pre- 
vious recipients of this medal have been Planck, Pauli, 
Debye, Sommerfeld, and Kramers. A dinner, Satur- 
day night June 27, in honor of F. London in the Hotel 
Victoria, Amsterdam, concluded this international 
meeting of physicists. 
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A Comparative Study of the Subsequent 
Careers of Applicants for Postdoctoral 
Research Fellowships in the Medical Sciences’ 


Lois G. Bowen? 
Division of Medical Sciences, National Research Council, Washington, D. C. 


HE ROCKEFELLER FOUNDATION estab- 

lished a program of Fellowships in the Medi- 

eal Sciences, in 1922, under the administration 

of the Medical Fellowship Board, National 
Research Council. As a preliminary step toward evalu- 
ation of this program, a survey has been made of the 
careers of persons who applied for these awards dur- 
ing the period 1922-1941. 

The fellowships were designed to provide experience 
at the postdoctoral level for individuals with promise 
in research and teaching. It was anticipated that fel- 
lows would undertake academic careers and would 
play an important role in the development of future 
investigators. Consequently, the evaluation was based 
on the question: Do past fellows differ significantly 
from declined applicants with respect to subsequent 
success in academic work and research, as indicated 
by the positions they now hold? 

After preliminary analysis, several objective eri- 
teria were selected. While it was recognized that no 
one of these alone would be a wholly satisfactory 
index, if taken in combination, they should serve as 
the best available yardstick. These criteria are: 

(1) Inclusion in American Men of Science. 

(2) Listing by the Medical Sciences Information 
Exchange. The Exchange was established in 1946 by 
the U.S. Public Health Service and was transferred 
to the National Research Council in 1950. When this 
record was consulted late in 1951, it included data 
concerning research grants awarded since 1946 by the 
six governmental agencies concerned with medical and 
biological research, and by some fifty private founda- 
tions operating in these fields. The proportion of fel- 
lows and declined applicants who were principal in- 
vestigators under the grants was determined. 

(3) University positions. This includes all individ- 
uals holding part-time or full-time clinical or academic 
appointments. The following categories of full-time 
university work (with clinical appointments elimi- 
nated) also were analyzed: (a) academic positions 
(ineluding all ranks); (b) professorships; (c) senior 
academic positions (deans, heads of departments, pro- 
fessors, and associate professors). 

(4) Private practice. This negative criterion was 

1 This study was supported by a grant to the National Re- 
search Council from The Rockefeller Foundation. 

* This work was done in partial satisfaction of the require- 


ments for the degree of Master of Arts at the George Wash- 
ington University, Washington, D. C. 
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analyzed in terms of the proportions of the two 
groups in full-time practice, whether or not they held 
other appointments as well. The group in practice 
without concurrent university appointment also was 
considered separately. 

Questionnaires covering items 3 and 4 were sent to 
all of the 1136 persons who applied during the period 
studied. The analysis was limited to the 998 individ- 
uals, 88%, who responded. 

Past fellows and declined applicants were compared 
with respect to the criteria by determining the signifi- 
cance of the difference between the proportion of each 
group falling in a given response category. The tech- 
nique recommended by MeNemar® for dealing with the 
difference between independent proportions was fol- 
lowed. Yates’ correction was applied to all computa- 
tions. A probability level of 0.01 or less was accepted 
as representing a significant difference. 

The results obtained for the total sample of past 
fellows and declined applicants are shown in Table 1. 
For all criteria, the differences between the two groups 
are highly significant and are in the direction that 
suggests that past fellows surpass declined candidates 
with respect to these indices. 

The results were essentially the same when past 
fellows and declined applicants working in the clin- 


TABLE 1 


COMPARISON OF THE CAREERS OF THE TOTAL GROUPS OF 
Past FELLOWS AND DECLINED APPLICANTS 


Applicants 
% 
Men of Science 221 83.4 331 46.8 < 0.001 
Medical Sciences Informa- 
tion Exchange 114 43.0 137 194 < 0.001 
University appointments 197 74.3 396 56.0 < 0.001 
Academic positions 115 43.4 185 26.2 < 0.001 
Professorships 49185 54 7.6 < 0.001 
Senior academic posi- 
tions 104 39.3 140 19.8 < 0.001 
Practice 35 13.2 195 27.6 < 0.001 


Without concurrent uni- 
versity appointment 15 5.7 118 16.7 < 0.001 


*P-=the probability that a difference of the magnitude 
indicated would occur as the result of chance factors alone. 


Quinn MecNemar, Psychological Statistics, p. 76. New 
York: Wiley. (1949). 
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TABLE 2 


COMPARISON OF THE CAREERS OF Past FELLOWS AND 
DECLINED APPLICANTS WORKING 
IN PRECLINICAL FIELDS 


Fellows 4PPlicants 


declined 
(W=124) (v=957) 


% % 
Men of Science 117 94.4 205 79.8 < 0.001 
Medical Science Informa- 
tion Exchange 65 52.4 79 30.7 < 0.001 
University appointments 92 74.2 150 584 < 0.01 
Academic positions 79 63.7 131 51.0 < 0.05 
Professorships 29 23.4 3814.8 > 0.05 
Senior academic posi- 
tions 70 565 99 385 < 0.01 


ical area were compared. Again all probability values 
were less than 0.001. The evidence in the preclinical 
sector is less clear-cut, as indicated in Table 2. Two of 
the six pertinent indices, academic positions and pro- 
fessorships, failed to distinguish between fellows and 
declined applicants. 

This trend away from true differences between fel- 
lows and declined candidates in the preclinical fields 
was borne out when specific fields of interest were 
analyzed separately. In evaluating this finding, it is 
important to note that the total preclinical group (in- 
eluding all applicants) surpassed the combined clin- 
ical group on five of the six criteria. 

The declined applicants who had held fellowships 
under other auspices were compared with those who 
had not, and the results are presented in Table 3. 

A significantly larger proportion of those who had 
held other fellowships than of those who had held no 
other fellowships was listed by the Medical Sciences 
Information Exchange. No other significant differ- 
ences were found. 

Table 4 compares the declined applicants who had 
held other awards with the total group of past fellows. 


TABLE 3 


COMPARISON OF THE CAREERS OF DECLINED APPLICANTS 
WwHo HELD FELLOWSHIPS UNDER OTHER 
AUSPICES AND THOSE WHO Dip Not 


COMPARISON OF THE CAREERS OF THE TOTAL GROUP OF 


Held Held no 
other other 
fellow- fellow- 
ships ships P 
(N = 274) (N = 433) 
% 
Men of Science 136 49.6 195 45.0 > 0.05 
Medical Sciences Informa- y 
tion Exchange 67 245 70162 < 0.01 
University appointments 168 61.3 228 52.7 < 0.05 
Academic positions 81 29.6 104 24.0 > 0.05 
Professorships 22 80 32 74 > 0.05 
Senior academic posi- 
tions 61 22.3 79 182 > 0.05 
Practice 74 27.0 121 27.9 > 0.05 
Without concurrent uni- 
versity appointment 38 13.9 80 18.5 > 0.05 
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TABLE 4 


Past FELLOWS WITH THOSE OF THE DECLINED 
APPLICANTS WHO HELD FELLOWSHIPS 
UNbDER OTHER AUSPICES 


Declined 


applicants 
Fellows who held 
(N = 265) other fel- 
lowships 
(N = 274) 
% 
Men of Science 221 83.4 136 49.6 < 0.001 
Medical Sciences Informa- 
tion Exchange 114 43.0 67 245 < 0.001 
University appointments 197 74.3 168 61.3 < 0.01 
Academic positions 115 43.4 8129.6 < 0.01 
Professorships 49 185 22 80 < 0.001 
Senior academic posi- 
tions 104 39.3 61 22.3 < 0.001 
Practice 35 13.2 74 27.0 < 0.001 
Without concurrent u 1i- 
versity appointment 15 5.7 38139 < 0.01 


The differences between these two groups were sig- 
nificant in every category, providing a clear-cut con- 
trast with Table 3. 

The elimination of women from the total group did 
not alter essentially the results shown in Table 1. 
When factors of age and selection ratio were held con- 
stant, the relative standing of fellows and declined 
candidates with respect to the eight criteria was un- 
changed. 

Analysis of the universities in which the two groups 
held positions indicates that both fellows and declined 
candidates have obtained appointments in the major 
universities in this country. 

Two principal conclusions were drawn. (1) To the 
extent that the criteria selected reflect the purpose of 
the fellowships, the program as a whole has been effee- 
tive in selecting personnel with potentialities of lead- 
ership in medical investigation and teaching, and in 
providing opportunity for development of these abili- 
ties. It is recognized that the selection process, the 
fellowship opportunity, and, possibly, the prestige of 
the fellowship may all have been contributing factors. 
At the present stage of the research it is impossible 
to assess their relative importance. 

(2) There is need for development of additional 
eriteria of success in research and academic work. 
Table 2 indicates a relatively high standing for both 
fellows and declined applicants with respect to the 
criteria selected. This may well be related to the fact 
that the opportunities outside the academic field are 
more numerous and more tempting for men with elin- 
ieal training than for those holding the doctorate in 
one of the basic medical sciences. The question arises, 
therefore, as to whether the criteria used are adequate 
indices of success in the preclinical field. A complete 
evaluation of this and similar programs, particularly 
in the basic sciences, will be dependent upon avail- 
ability of finer indices and upon further research. 
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News and Notes 


International Conference of 
Parapsychological Studies 


THE First International Conference of Parapsycho- 
logical Studies met at the University of Utrecht, 
Netherlands, from July 30 to August 5, 1953. From 
14 nations, sixty-three members, principally physi- 
cists, chemists, biologists, psychologists, sociologists, 
engineers, and mathematicians, met to consider prob- 
lems which arise in the investigation of types of pur- 
ported communication between individuals not explic- 
able in terms of any known form of contact through 
the sense organs, and types of contact between indi- 
viduals and their physical environments not explicable 
in terms of contemporary physics and biology—proc- 
esses designated generically as psi-gamma (paranor- 
mal cognition) and psi-kappa (paranormal action 
upon bodies not in physical contact with the indi- 
vidual). Such processes are often entitled telepathy, 
clairvoyance, psychokinesis. 

After preliminary sessions delimiting the 4eld of 
inquiry, four working groups were established: the 
first dealing with quantitative experimental studies 
of the various classes of paranormal activity, includ- 
ing the physical and physiological aspects of para- 
normal phenomena; the second, with interpretation of 
material gathered in the practice of psychiatry; the 
third, with qualitative and spontaneous (not experi- 
mentally controlled) phenomena; and the fourth, with 
the psychological study of those persons who appear 
to display a relatively large amount of paranormal 
sensitivity (special sensitivities). Fifty-seven papers 
were presented in all. 

Consideration was given to the establishment and 
maintenance of scientific standards, the development 
of appropriate experimental and quantitative meth- 
ods, the devices for discovering specially sensitive in- 
dividuals, and the most profitable ways in which to 
combine and extend the concepts and methods of the 
various sciences in an attempt to understand more 
fully the relations between the living organism and 
the environment. The various scientific groups, assisted 
by men working in the philosophy of science, discussed 
the possibility of developing a theory sufficiently eom- 
prehensive to give some sort of order to the variety 
of phenomena described. 

Although most of the problems have been investi- 
gated for many years by individual scientists and by 
societies for psychical research, the spread of interest 
among scientists has been notable in recent years; and 
a primary activity of the Conference, beyond the au- 
thentication of various classes of facts, was the effort 
to develop a scientific program to deal with all types 
of unknown relations between individual and environ- 
ment, whether at present classifiable or not. There was, 
for example, marked interest in the problems of un- 
explained or unorthodox healing (recoveries from dis- 
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ease transcending the preseat concepts of psychoso- 
matic medicine). A medical committee was established 
and empowered to take the first steps toward the or- 
ganization of a research center for the investigation 
and interpretation of such phenomena. 

While most of the research workers in the field of 
parapsychology are known to one another through the 
technical journals, the opportunity to meet for a week 
under university auspices with the financial support 
of the Parapsychology Foundation of New York 
marked an important forward step in understanding 
surmounting the barriers of nationality, language, and 
professional specialization. 

The Conference established a Secretariat and Pub- 
lication Center at the University of Utrecht, and a 
series of committees charged with arranging subse- 
quent meetings of specialized groups, e.g., the physi- 
cists and engineers among the group to meet with 
other physical scientists to share the experimental 
problems presented at the meeting, and the psychia- 
trists to meet with other psychiatrists. 

The Conference members included R. A. McConnell, 
Biophysics Laboratory, University of Pittsburgh; 
Gardner Murphy, Director of Research, Menninger 
Foundation, Topeka, Kansas; Hornell Hart, Depart- 
ment of Sociology, Duke University, representing J. 
B. Rhine’s Parapsychology Laboratory; F. J. M. 
Stratton, Professor Emeritus of Astrophysics, Cam- 
bridge; Hans Schafer, Professor of Physiology, 
Heidelberg; S. G. Soal, Professor of Mathematics, 
University of London; H. H. Price, Professor of Phi- 
losophy, Oxford; and Gabriel Marcel, Académie des 
Sciences, Morales et Politique. 

GARDNER MurRPHY 
Menninger Foundation =< 
Topeka, Kansas 


Celebration in Honor of 
Dr. E. C. Stakman 


Professor Emeritus may now be added to the many 
titles of E. C. Stakman, who relinquished the head- 
ship of the Department of Plant Pathology at the 
University of Minnesota on June 30, 1953, to his 
former student and long-time academic and p >fes- 
sional associate, J. J. Christensen. Retirement is a 
most inappropriate term under the circumstances: 
while the departmental administrative responsibilities 
have been laid aside, the opportunities for productive 
scholarship and scientific leadership are as boundless 
and as challenging as ever. Dr. Stakman has the age- 
less enthusiasm, the imagination, and the vigorous in- 
quisitiveness of a youth beginning a scientific career, 
plus the disciplines and tempered judgments from a 
rich experience during these past forty years of change 
and progress in science. Dr. Stakman was raised on a 
farm near Brownton, Minnesota, and has been a Uni- 
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versity staff member for 44 years. He is 68 years old. 

Investigations of the cereal rusts have been among 
the major researches of Dr. Stakman ever since 1909, 
and he will continue these researches for the Bureau of 
Entomology and Plant Quarantine of the United 
States Department of Agriculture, with his head- 
quarters at the University of Minnesota. Working as 
a member of a team of agronomists, cereal chemists, 
and plant pathologists, he has helped develop new 
varieties of wheat, oats, and other grains which have 
meant millions of dollars in increased yields to Ameri- 
can farmers. Today he is active in research aimed at 
developing wheats resistant to Race 15B of stem rust, 
which in recent years has taken a heavy toll of the 
nation’s wheat crop. As Consultant for Agriculture, 
he also continues his work for the Rockefeller Founda- 
tion on their program for agricultural improvement 
in the Latin American countries. In July, 1953, he 
traveled in Colombia, Peru, Ecuador, and Mexico for 
the Foundation. 

The AMERICAN ASSOCIATION FOR*THE ADVANCEMENT 
ov ScrENCE, in which he has served as president and 
member of the executive committee, has designated 


‘Dr. Stakman as their representative on the United 


States National Commission for UNESCO. Since 
1951 he has been a member of the executive committee 
of that commission. He continues to serve as chairman 
of the National Research Council’s Committee on 
Science in UNESCO. 

The National Science Board of the United States 
still has Dr. Stakman’s services on its executive com- 
mittee. In addition, he is a member of the Committee 
on Policy of the Office of International Relations in 
the National Academy of Sciences and the National 
Research Council. 

Various other committees with the National Acad- 
emy of Seiences and the National Research Council 
command his services. Since 1950 he has been a mem- 
ber of the executive committee of the Agricultural 
Board. In the Division of Biology and Agriculture, he 
has a membership on the Committee on Plant and 
Crop Ecology and is chairman of the Subcommittee 
on Aerobiology. In the Division of Medical Sciences 
in the National Research Council, he is a member of 
the Committee on Sanitary Engineering and Envi- 
ronment and of the Subcommittee on Atmospheric and 
Industrial Hygiene. He serves on the Lilly Fellow- 
ship Board for the Council and on the U.S.A. National 
Committee of the International Union of Biological 
Sciences. In the National Academy he also serves on 
the Committee on the John J. Carty Fund. 

In 1953 Dr. Stakman became chairman of the Ad- 
visory Committee for Biology and Medicine in the 
United States Atomic Energy Commission, a com- 
mittee of which he has been a member since 1948. 

On June 26 the departmental faculty, secretaries, and 
students, the federal collaborators, a few old friends, 
and several former students honored Dr. and Mrs. 
Stakman at an informal dinner in the Campus Club of 
the University of Minnesota. In spite of the fact that 
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120 persons dined together, there was the “Gemiit- 
lichkeit” of the family gathering. Speeches were short, 
sincere, and witty: C. O. Rosendahl, Professor Emeri- 
tus in Botany, was in the position of witnessing the 
retirement of one of his star pupils; C. M. Christensen 
spoke for his faeulty colleagues concerned with the 
continued welfare of the department; Laura Hamilton 
represented the secretaries who experienced many of 
the departmental growing pains over the years; 
Donald Fletcher reviewed the many years of collabora- 
tion on cereal rusts with the plant breeders, the fed- 
eral plant pathologists, the state barberry leaders, 
and the personnel of the grain industries; and the 
graduate students caricatured a departmental seminar 
in a short skit. Dr. Stakman was invited to be one of 
a quartet for a few musical moments, after which he 
was presented with two pipes for his future minutes 
of meditation and relaxation. Four volumes of letters 
from friends and associates, each volume appropri- 
ately illustrated by C. M. Christensen, were presented 
to Dr. Stakman by J. J. Christensen. A radio-televi- 
sion set was presented to Mrs. Stakman in apprecia- 
tion of her sympathetic contributions to the scientific 
eareer of a busy husband. In responding to the fun, 
gentle irony, and heartfelt appraisals expressed by 
the various speakers, Dr. Stakman spoke of his privi- 
leges and opportunities in teaching and pursuing re- 
searches at the University of Minnesota, and of his 
satisfaction whenever a student attained scientific 
eminence and contributed to the advancement of 
knowledge and to the welfare of mankind. 

A Steku.an Award Fund has been set up by his 
friends and former students. The nature of the award 
will be determined later. Dr. Stakman will hold life 
membership on a committee of five to administer the 
award funds and select deserving recipients. 

Heten Hart 
Department of Plant Pathology and Botany 
Institute of Agriculture 
University of Minnesota 


Scientists in the News 


J. W. Duffield, who has been a forest geneticist at 
the California Forest and Range Experiment Station 
of the U.S. Forest Service since 1946, has resigned to 
accept a position on the staff of the University of 
Washington. Dr. Duffield has been in charge of the 
pine breeding program at the Institute of Forest 
Genetics, a branch of the California Station located 
near Placerville, Calif., where he has conducted hy- 
bridization studies on most of the important timber 
pines of the world. 


Kenneth M. Earle, who has been associated with 
Wilder Penfield at the Neurological Institute of Me- 
Gill University, Montreal, has accepted appointment 
as Associate Professor of Neuropathology at the 
University of Texas Medical Branch, Galveston. Dr. 
Earle will conduct teaching and research jointly in the 
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Departments of Pathology, and of Neurology and 
Psychiatry. 


Four scientists who are not British subjects have 
been elected honorary fellows of the Royal Society 
ot Edinburgh. They are: Gustav Egloff, Director of 
Research for Universal Oil Products Company, Des 
Plaines, Iil.; Prof. Otto Struve, Department of Astron- 
omy, University of California; Prof. Carl Peter Hen- 
rick Dam, Department of Biochemistry, Polytechnic 
Institute, Copenhagen; and Prof. Karl Manne Georg 
Siegbahn, physicist, of Stockholm. 


John Einset, Professor of Pomology at the New 
York State Agricultural Experiment Station, Cornell 
University, Geneva, has been appointed Associate 
Head of the Station’s Pomology Division. He succeeds 
Richard Wellington, who retired July 1 after 40 years 
of service. 

The Geneva Experiment Station has been desig- 
nated as a regional plant introduction station for the 
northeastern United States under a cooperative ar- 
rangement between the U.S. Bureau of Plant Indus- 
try and the 11 states of the northeastern region for 
the “discovery and preservation of valuable plant 
germ plasm.” Similar stations serving other regions 
are located at Ames, Iowa; Experiment, Ga.; and 
Pullman, Wash. 


Charles A. Farish has resigned his position as Di- 
rector of Sanitation for the State Board of Health, 
Columbia, S.C., to join the staff of the Testing Lab- 
oratory of the National Sanitation Foundation at Ann 
Arbor. 


Howard L. Farrow, formerly Lubricants Research 
Supervisor for the Richfield Oil Corporation, has 
been made Plant Manager of the Arthur C. Withrow 
Company of Los Angeles. 


J. S. Fawcett has been named Director of Fisher 
Scientific Company’s Development Laboratories. 


W. W. Grigorieff, Director of the Institute of 
Science and Technology of the University of Arkan- 
sas, has been named Chairman of the University Re- 
lations Division of the Oak Ridge Institute of Nuclear 
Studies. Dr. Grigorieff succeeds Russell S. Poor, who 
has left Oak Ridge to become Provost of the Univer- 
sity of Florida-Health Center. The University Rela- 
tions Division administers a number of fellowship 
programs for the Atomic Energy Commission and, 
with the Oak Ridge National Laboratory, directs re- 
search participation, Oak Ridge graduate work, and 
other programs of interest to universities. 


Charles M. Gruber, Jr., f meriy Associate Pro- 
fessor of Pharmacology at Jefferson Medical College, 
has assumed charge of the applied pharmacology and 
clinical study of hypnotic and analgesic drugs for 
Eli Lilly and Company, Indianapolis. 


George Russell Harrison, Dean of Science at the 
Massachusetts Institute of Technology, is to receive 
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an Elliott Cresson Medal from the Franklin Institute, 
Philadelphia, for his valuable work in spectroscopy. 


Henry W. Kumm has been appointed Director of 
Research for the National Foundation for Infantile 
Paralysis to fill the vacaney*éreated by the resignation 
of Harry M. Weaver. Dr. Kumm, who spent 23 years 
on the staff of the Rockefeller Foundation for Medical 
Research before joining the National }'oundation in 
1951, is well known for his part in the Rockefeller 
Foundation investigations leading to the control of 
yellow fever. He has also done extensive work in the 
study of the transmission of yaws and the control of 
malaria. 


James A. Lane has been appointed Director of the 
Oak Ridge National Laboratory Reactor Experi- 
mental Engineering Division. He succeeds Charles E. 
Winters, now Acting Head of the Division and As- 
sistant Research Director of ORNL. 


I. Melville Stein, former Vice President of the 
American Institute of Electrical Engineers, has sue- 
ceeded Charles S. Redding as President of Leeds & 
Northrup Company, Philadelphia. He’ has been as- 
sociated with the firm since 1919. Mr. Redding has be- 
come Chairman of the Board of Directors. 


Walter C. Voss, Head of the Department of Build- 
ing Engineering and Construction at the Massachu- 
setts Institute of Technology, has retired. Prof. Voss, 
who was born in Chicago in 1887, graduated from 
Teachers College in 1907, the University of Illinois in 
1912, and M.I.T. (Master of Science) in 1932. 

After two years of work in structural design in 
Chicago, he became Head of the Department of Archi- 
tectural Construction at the Wentworth Institute in 
Boston in 1914; from 1925 until he became associated 
with M.I.T., he served as District Structural Engineer 
with the Portland Cement Association. He is a consult- 
ant in architectural construction and materials, direc- 
tor of the California Stucco Products Company, a 
member of the Committee on Masonry of the Ameri- 
ean Standards Association, chairman of the Adminis- 
trative Committee on Research of the American So- 
ciety for Testing Materials, and chairman of the 
Committee on Building Codes of the American Insti- 
tute of Architects. 


Sir Lionel Whitby, M.D., Fellow of the Royal Col- 
lege of Physicians and Vice-Chancellor of Cambridge 
University, England, has aecepted an invitation to 
join the Robert Roesler de Villiers Foundation, New 
York City, as an Associate. Sir Lionel, a Regius Pro- 
fessor of Physic, is an authority on leukemia and 
allied diseases of the blood. The de Villiers Foundation 
is a nonprofit organization encouraging research into 
the causes, treatment, and cure of leukemia. 


George N. Wolcott, Head of the Division of Ento- 
mology, Agricultural Experiment Station, University 
of Puerto Rico, is spending a sabbatical year in Rem- 
sen, N.Y., during which he will prepare a revision of 
Entomologia Econémica Puertorriquetia (1924). 
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Education 


The opening of the first graduate school at Brandeis 
University, the Brandeis Graduate School of Arts and 
Sciences, has been announced. Degrees awarded by the 
school will be Master of Arts and Doctor of Phi- 
losophy in Near Eastern and Judaic Studies, Master 
of Arts in Chemistry, Master of Fine Arts in Music 
Composition, and Doctor of Philosophy in Psychol- 
ogy. The school will be under the chairmanship of 
Max Lerner, Professor of American Civilization and 
Institutions. 


The Charles H. Best Institute in Toronto was for- 
mally opened last month before an assembly of sci- 
entists. The Institute, named in honor of the co- 
discoverer of insulin, is a hundred-room structure 
adjacent to the crowded Banting Institute and will 
ease the pressure there by housing all the latter’s 
research projects. Investigations in the new institute 
will not be confined to any one field, but at present 
the focus of attention is on diabetes or closely related 
problems. 


The University of California Press is offering a new 
service to scientists on all eampuses of the University 
by the appointment of a science editor especially to 
aid authors who contemplate publishing through the 
University Press, but also to advise and assist those 
who are publishing elsewhere. 

Emlen Littell, formerly of the Williams & Wilkins 
Company and of the U.S. Air Foree School of 
Aviation Medicine, has been appointed to this post. 
He will be stationed in Berkeley, but will eall on 
seience departments on all campuses and will be 
available for consultation with anyone who is pian- 
ning to write a scholarly or general scientifie book. 


Grants and Fellowships 


Twenty-five fellowships are offered by the American 
Association of University Women to American women 
for advanced study or research during the academic 
year 1954-55. In general, the $2,000 fellowships are 
awarded to young women who have completed resi- 
dence work for the Ph.D. degree or who have already 
received the degree; the $2,500-$3,500 awards to the 
more mature scholars who need a year of uninter- 
rupted work for writing and research. Unless other- 
wise specified, the fellowships are unrestricted as to 
subject and place of study. 

Applications and supporting materials must reach 
the office in Washington by Dec. 15. For detailed in- 
formation concerning these fellowships and instrue- 
tions for applying, address the secretary, Committee 
on Fellowship Awards, American Association of Uni- 
versity Women, 1634 Eye St., N.W., Washington 6. 


The American Society for the Study of Sterility an- 
nounces the 1954 contest for the most outstanding 
contribution to the subject of infertility and sterility. 
The winner will receive a cash award of $1,000 and 
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the essay will appear on the program of the 1954 
meeting of the Society. Essays submitted in this com- 
petition must be received not later than March 1, 
1954. 

The author should append on a separate sheet of 
paper a short biographical sketch of himself and in- 
clude a photograph to be used in the necessary pub- 
licity should he be the winner of the award. For full 
particulars concerning requirements of this competi- 
tion, address The American Society for the Study of 
Sterility, e/o Dr. Herbert H. Thomas, Secretary, 920 
South 19th Street, Birmingham, Ala. 


Applications are invited for the André Dreyfus 
Foundation’s International Genetics Prize of 150,000 
eruzeiros ($3300). The prize is open to scientists 
from any country, working either individually or as a 
team. The award is primarily intended for the promo- 
tion of scientifie research in connection with genetics, 
travel for purposes of study, or publication of re- 
search in connection with genetics. 

Applieations should be accompanied by a eur- 
rieulum vitae; a list of published works, if any; and a 
detailed plan of the research or travel proposed or 
three copies of the work for publication. Applica- 
tions accompanied by supporting documents should be 
received not later than Nov. 30 by the Secretary 
General of the Foundation at Rua Anchieta, 5, Apto. 
1002, Leme, Rio de Janeiro, Brazil. 


Seeretary of the Interior Douglas McKay has an- 
nounced the approval of nine new research contracts 
to implement the search for the most economical and 
efficient methods for converting salt and brackish 
waters to fresh water that can be used for human 
consumption, irrigation, or industry. 

The program is being carried on under 
the terms of Public Law 448, for which Congress 
appropriated $400,000 for this fiseal year. In addi- 
tion to the nine contracts, two other research projects 
are under way. A total of $123,950 has been allocated 
to the projects. The Department’s objective is to find 
ways to convert saline water not only in the coastal 
areas, but also inland where brackish waters are 
available in sufficient quantity to have potential value 
to replenish short supplies of usable water. 

The projects cover varied fields, the primary ob- 
jective being the discovery of a process which will 
reduce production costs. Several processes are now in 
operation, but production costs are so high that their 
use is limited in most cases. Shortages of potable 
water in many areas are approaching critical stages 
and use of converted sea water is believed by experts 
to offer a solution. During legislative hearings on 
Public Law 448, scientists testified that the need was 
for research to develop processes, rather than for the 
construction of expensive demonstration plants as 
envisioned in previous legislation. 

Among the contracts is one for $6000 with George 
O. G. Léf of Denver which calls for the determination 
of the best method or methods for low-cost demin- 
eralization of saline water through the use of solar 
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energy. Included in this project will be an estimate 
of the probable ultimate minimum cost and recom- 
mendations as to which of the solar methods should be 
developed for large-scale use. Dr. Lif is expected to 
consult with other authorities on the utilization of 
solar energy in this field. 

The University of Florida has contracted to conduct 
laboratory research in the development and testing 
of synthetic osmotic membranes to be used in sepa- 
rating salt from water. C. E. Reid is conducting the 
principal investigations. Amount, $18,080. 

Yale University will investigate methods for im- 
proving heat transfer rates in vapor-compression 
evaporators. It may be practical to use smaller op- 
erating temperature differences without significant 
change in heat transfer area and with resultant re- 
ductions in the energy requirements of vapor com- 
pression distillation. This is the most economical and 
efficient method of conversion known today. Harding 
Bliss and Barnett F. Dodge are directing the Yale 
research. Amount, $16,330. 

A study to determine more exactly the actual energy 
demands, including energy losses as compared with the 
basie theoretical thermodynamic minimum energy re- 
quirement, is being carried on under the direction of 
George W. Murphy, Professor of Chemistry and 
Chairman of the Department at the State University 
of New York, Albany. Results will be used in studying 
the potentialities of actual and proposed separation 
processes as a guide to future research. Amount, 
$6,140. 

Heinz Engineering Company, Arlington, Va., has 
been assigned $19,980 to develop an improved method 
for analyzing vapor compression distillation cycles. 
Procedures are to be prepared in a form suitable for 
general use by industry and for developing extensive 
design cost data on vapor compression distillation 
plants with compressors driven by steam turbines 
exhausting into the vapor compression cycle. 

Battelle Memorial Institute, receiving $3,000, will 
undertake studies in the evaporation of saline waters 
by steam from solar radiation. Battelle scientists and 
engineers will prepare preliminary designs, calculate 
performance, and estimate gross costs. The principal 
investigator on this project is B. S. Landry. 

In South Dakota, where there is a limited and often 
brackish water supply, the South Dakota School of 
Mines will conduct an inventory of saline water re- 
sources as a basis for development of processes. J. H. 
Cope is directing the project. Amount, $6,140. 

Texas A. & M. Research Foundation is to explore 
the possibility of separating salt from water by a 
solvent extraction process similar to that which is 
used for the separation of certain industrial fluids. 
Principal investigator, D. W. Hood. Amount, $5,000. 

The University of Minnesota is to prepare a survey 
of waste heat which might be harnessed and put to use 
in any of the possible separation processes. KE. N. 
Kemler is director of the project. It is well known 
that vast quantities of heat are wasted, but whether 
these ean be used economically for this purpose must 
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be determined before extensive expenditures are made 
to develop processes that might use that energy. 
Amount, $8,280. 

Earlier, two contracts were made on developments 
that were already under way by others, The larger 
contract is with Ionics, Ine., of Cambridge, Mass., to 
investigate the process variables of an electrical mem- 
brane demineralizer applied to typical brackish waters 
and to sea water. Emphasis is toward minimizing the 
cost of demineralizing water by this process. Amount, 
$30,000. 

A grant of $5,000, made earlier to the University of 
California at Berkeley, calls for testing and evaluating 
existing laboratory installations of a diesel waste heat 
plant, a solar still, and a low temperature difference 
plant. Dean FE. D. Howe is directing the project. 

Applications for research contracts and grants are 
submitted in a standard form. They are evaluated by 
several eminent scientists and are coordinated with 
the programs of the Department of Defense and the 
National Science Foundation before Secretarial ap- 
proval is granted. Contractors agree to disclose to the 
Government promptly all discoveries and inventions 
made within the scope of their contracts, and to make 
the results of the research available for Government 
use. 


Three $4,000 post-doctoral fellowships in Statistics 
are offered for 1954-55 by the University of Chicago. 
The purpose of these fellowships, which are open to 
holders of the doctor’s degree or its equivalent in re- 
search accomplishment, is to acquaint established re- 
search workers in the biological, physical, and social 
sciences with the role of modern statistical analysis 
in the planning of experiments and other investiga- 
tive programs, and in the analysis of empirical data. 

The development of the field of Statistics has been 
so rapid that most current research falls far short of 
attainable standards, and these fellowships (which 
represent the fourth year“of a five-year program sup- 
ported by The Rockefeller Foundation) are intended 
to help reduce this lag by giving statistical training 
to scientists whose primary interests are in substan- 
tive fields rather than in Statisties itself. The closing 
date for applications is February 15, 1954; instrue- 
tions for applying may be obtained from the Com- 
mittee on Statistics, University of Chicago, Chicago 
37. 


The Nash-Kelvinator Corporation has announced 
the creation of annual awards amounting to $5,000 
in the field of conservation of natural resources. The 
nationwide program will be known as the Nash Con- 
servation Awards. 

Ten cash prizes of $500 each will be presented to 
ten professional conservationists working in educa- 
tion, research, administration, or enforcement in any 
field related to soil, water, forest, fish, or wildlife 
conservation. In addition, ten awards consisting of 
plaques and citations will be given to non-profes- 
sionals whcse contributions to conservation have been 
performed as acts of good citizenship. Nominations 
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are to be made by newspaper rod-and-gun conserva- 
tion editors, rod-and-gun clubs, and public and private 
conservation agencies. This year’s awards will be 
presented at a dinner in Washington, January, 1954. 
Further information may be obtained from the Nash 
Conservation Awards Committee, 745 Fifth Ave., 
New York 22, N. Y. 


In the Laboratories 


New facilities for research on agricultural chemicals 
have been opened at the American Cyanamid Com- 
pany’s consolidated Research Laboratories in Stam- 
ford, Conn. These facilities will provide a modern 
and complete industrial laboratory for research on 
fertilizers, insecticides, fumigants, fungicides, herbi- 
cides, and other related chemicals. The new laboratory 
consists of a two-story, reinforced concrete building 
with two adjoining greenhouses, and with a total 
area of over 21,000 square feet. 

The first floor of the building will be devoted pri- 
marily to research on insecticides, with certain rooms 
designed for evaluating compounds to determine their 
toxicity to insects. A conditioned room will be used 


- to rajse species of insects needed for this work. In 


one of the rooms on the first floor, three chambers 
are to be installed for controlled environmental con- 
ditions of temperature, humidity, and light. 

Chemieal and biological research on fertilizers, 
herbicides, and fungicides will be conducted in six 
laboratories on the second floor. In addition, there 
are offices, a conference room, wash rooms, showers, 
and other general purpose rooms on this floor. The 
working corridor connecting the two greenhouses 
opens off the second floor. In the corridor is dusting 
and spraying equipment for making precise applica- 
tions of chemicals to plants and soils. Adjoining the 
corridor is a potting room and storage facilities for 
soil and equipment. 


A cornerstone-laying ceremony for the new building 
of the Armed Forces Institute of Pathology will take 
place on Oct. 20 at the Walter Reed Army Medical 
Center. Brig. Gen. Elbert DeCoursey, MC, USA, 
Director of the AFIP, will preside at the ceremony. 
The Honorable Melvin A. Casberg, M.D., Assistant 
Secretary of Defense (Health and Medicine) will be 
the principal speaker. 

Oceupaney of the building is slated for late next 
spring. The building will have five stories above 
ground and three below, and is one of the first in- 
stitutions in Washington designed for resistance to 
an A-Bomb attack. Concrete blast walls reinforced 
with steel enclose the main portion of the building. 
Except for an administrative wing, the entire struc- 
ture will be windowless. To offset the physiological 
and psychological characteristics caused by the lack 
of windows, high-intensity lighting will be installed 
throughout the building. The extraordinary features 
of the architectural and structural designs were neces- 
sary because all of the activities ordinarily found 
individually in office buildings, research laboratories, 


October 9, 1953 


hospitals, printing establishments, educational centers, 
and other public institutions will be incorporated 
into the new AFIP building. 

Facilities have been planned for a variety of new 
AFIP activities, including laboratories for investi- 
gative work in such fields as histochemistry, eyto- 
physies, historadiobiology, histobacteriology, and virus 
and tissue culture. Plans also call for animal holding 
rooms, an x-ray suite, and closed circuit color tele- 
vision for teaching purposes. 


Meetings and Elections 


The American Phytopathological Society has elected 
the following officers for 1953-54: pres., G. F. Weber, 
Agricultural Experimental Station, University of 
Florida, Gainesville; v. pres., Helen Hart, Dept. of 
Plant Pathology and Agricultural Botany, University 
of Minnesota, St. Paul; and sec. (3-yr. term), Glenn 
S. Pound, Dept. of Plant Pathology, University of 
Wisconsin, Madison 6. Representative to the AAAS 
Council is G. L. MeNew, Boyee Thompson Institute 
for Plant Research, Ine., Yonkers, N. Y. 


On Dee. 1-2 there will be a Frequency Response 
Symposium at the Hotel Statler, New York City, in 
connection with the annual meeting of the American 
Society of .Mechanical Engineers. This symposium is 
sponsored by the Instruments & Regulators Division 
of the ASME. Of the sixteen papers to be given, ten 
will be by eleven foreign scientists. These scientists 
come from England, Holland, France, Germany, and 
Sweden. Among them are: R. Oldenbourg and Hans 
Sartorius of Munich, Germany; A. Leonhard of the 
Stuttgart Institute of Technology, Stuttgart, Ger- 
many ;‘and R. H. Maemillan of Ca::bridge University, 
Cambridge, England. These men are all authors of 
books on frequency response. H. Nyquist of the Beil 
Telephone Laboratories, a pioneer in the field, will 
be one of the American speakers. 

Participation of the foreign scientists is being made 
possible by contributions from American industrial 
concerns. The ASME plans to publish the proceedings 
of the symposium. For further details write to the 


- American Society of Mechanical Engineers, 29 W. 


39 St., New York 18, N.Y., or Dr. Rufus Oldenburger, 
Woodward Governor Co., Rockford Ill, who is chair- 
man of the symposium. 


The Autumn Meeting of the National Academy of 
Sciences is to take place at the Massachusetts In- 
stitute of Technology, Cambridge, Nov. 9-11. The 
scientific sessions on Monday and Tuesday mornings, 
and Wednesday morning and afternoon, will be held 
in the lecture rooms in the,Main Building, entrance 
at 77 Massachusetts Avenue. On Tuesday morning 
there will be a symposium on a subject in the bio- 
logieal sciences, and on Wednesday morning a sym- 
posium on solid state and chemical problems has been 
planned. The Academy will hold a business meeting 
(members only) on Monday afternoon. 

On Monday evening a Publie Lecture on “The 
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Production and Use of Solar Energy” will be given 
in Huntington Hall, located in the Main Building. 
The speakers will be Dr. Harlow Shapley of Harvard 
University and Dean George R. Harrison of the 
Massachusetts Institute of Technology. No sessions 
have been scheduled for Tuesday afternoon, to allow 
time for informal conferences at Harvard and M.L.T., 
and there will be opportunity for members and 
guests to visit points of interest about the Institute. 


A Symposium On the Origins of Resistance to Drugs 
is being organized by the Office of Naval Research 
and the University of Pennsylvania. The symposium 
will consist of five successive sessions each devoted 
to one of the following groups of topies: (1) The 
Origins of Microbial Drug Resistance; (2) Tolerance 
and Addiction to Drugs, and Aleoholism; (3) Resist- 
ance to Insecticides, Herbicides; (4) Factors in Re- 
sistance to Infectious Agents, Biochemical Mechanism 
of Carcinogenesis, and The Nature of Tumor Immu- 
nity; and (5) Concluding Session, devoted to the in- 
tegration of the questions of resistance from the 
genetic, physiological, and chemical points of view. 

The papers by the invited speakers will be followed 
by open discussion from the audience. The symposium 
will take place during March 25, 26, and 27, 1954, in 
Washington, D.C. Those who are interested in attend- 
ing are invited to write early for information and 
reservations to: Dr. M. G. Sevag, Department of 
Microbiology, School of Medicine, University of Penn- 
sylvania, Philadelphia 4, Pa. 


The University of Maine observed the 50th anni- 
versary of the founding of its forestry department 
and the 40th anniversary of the establishment of its 
courses in pulp and paper on October 1-3. A uni- 
versity convocation, technical sessions, activity re- 
ports, and addresses by several nationa! authorities, 
including Secretary of the Interior Dougias McKay, 
made up the joint programs. The third annual Open 
House of the University of Maine Pulp and Paper 
Foundation was held in conjunctien with the an- 
niversary activities. 


Miscellaneous 


The Government of India, with technical assistance 
from UNESCO, has established the Indian National 
Scientific Documentation Centre (Insdoc). The Centre 
is in operation at the National Physical Laboratory, 
Hillside Rd., New Delhi 12, and is under the ad- 
ministrative control of Sir K. 8. Krishnan, Director 
of the Laboratory. Insdoe’s functions are as follows: 
(1) to receive and retain all scientific periodicals re- 
quired in India, particularly those required by the 
universities, scientific research organizations, and 
government laboratories; (2) to supply photo-copies 


and translations of articles required by laboratories or 
individual workers; (3) to meet demands for ab- 
stracts; (4) to prepare an index of the journals 
available and the journals required for various sub- 
jects; (5) to answer inquiries from information avail- 
able in the Centre; (6) to be a national repository 
for reports of the scientific work of the nation, both 
published and unpublished; (7) to be a channel 
through which the scientific work of India and the 
surrounding countries is made known and made avail- 
able to the rest of the world. 


The Metropolitan Life Insurance Company has 
announced that the average lifetime of the American 
people reached a new high of 68.4 years in 1950. This 
represents a gain of 21 years since 1900; from 1850 
to 1900 the inerease was only 7 years. 

Women have not only had a longer average lifetime 
than men during the past half century, but they have 
also made the more rapid gains in longevity. In 1950 
the expectation of life at birth for white females was 
72.4 years as compared with 66.6 years for white 
males, a difference of nearly six years. 


The Pittsburgh Section of the American Chemical 
Society celebrated its 50th anniversary last month. 


Chemicals wanted by the Registry of Rare Chemi- 
cals, Armour Research Foundation of Illinois Insti- 
tute of Technology, 35 W. 33 St., Chicago 16: 
ruthenium nitrate; di-tert.-butyl magnesium ; rubidium 
sulfide; indazole; fluoroiudomethane; 2,4,5-trimethyl- 
1,4-hexadiene; 1,2,5-trihydroxy-2-methyl-4-pentanone; 
2-methylol-1,3-dioxolane; N-methyl-6(1)-pyridone-3- 
carboxamide; 2,1,3,4-tetrazole-5-carboxylie acid; cis- 
diphenylethylene oxide; 4-methoxyproline; 1-methyl- 
xathine; capsaicin; cinchol; kynurenine; gymenmie 
acid. 


The Society for Endocrinology has embarked on the 
publication of a series of. “Memoirs of the Society 
for Endocrinology.” These will be issued separately 
from time to time. It is intended to use them as records 
of the Proceedings of the Society’s Conferences; for 
special reviews; or for any other purposes in which 
separate publication appears to the Editorial Board 
of the Society as being preferable to an article, or 
a series of articles, in the Journal of Endocrinology. 

It is hoped that this form of publication will have 
the merit of permitting the speedy and inexpensive 
publication of a series of communications dealing with 
a single subject. Memoirs Nos. 1 and 2, “The Thyroid 
Gland” and “The Determination of Adrenocortical 
Steroids and their Metabolites,” are already in print 
and may be obtained from Messrs. Dennis Dobson 
Ltd., 12, Park Place, St. James, London, §8.W.1 or 
from the British Book Centre, 420 W. 45th St., New 
York 36, N.Y. : 
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Technical Papers 


Stress and the Toxicity of 
Schizophrenic Serum* ? 


Roland Fischer 


Psychiatric Research Unit, Department of Public Health, 
General Hospital, Munroe-Wing Research Laboratory, 
Regina, Saskatchewan, Canada 


Recently (1) attention was drawn to a similarity 
of pathophysiological, as well as psychopathological 
phenomena, occurring on the one hand, during the 
course of the schizophrenic process, and on the other, 
during certain stages of the General Adaptation Syn- 
drom (GAS) of Selye (2). In a deliberately over- 
simplified assumption I put forth the hypothesis that 
certain phases of the GAS seem to be permanently 
present during the schizophrenic process, mainly on 
account of the genetically inherited (3) abnormally 
low threshold of the schizophrenic toward stress. It 
seemed, therefore, interesting to investigate whether 


' a humoral factor, e.g., a toxic metabolite, might be 


involved in the release and maintenance of the schizo- 
phrenic process. 

The serum and urine of acute schizophrenies was 
tested on larvae of Xenopus levis Daudin bred at 20° 
C. Ten to twenty milliliters/liter of serum or 25-50 
ml/I of urine, if added to the water milieu of 14-day- 
old larvae, caused a significantly higher mortality than 
the serum and urine of healthy controls in the same 
dilutions. Longitudinal studies revealed a parallelism 
between psychical status of the patients and toxicity 
of their serum and urine, respectively. Spontaneous 
remission or successful treatments gradually dimin- 
ished the toxicity near to normal values. 

The degree of toxicity is expressed by the mortality 
of larvae in a certain medium, e.g., serum in water, 
during the course of an experiment. The mortality is 
defined as an average of the reciprocal lifespan of a 
single test animal during a 10-day period; larvae sur- 
viving that period are considered as living infinitely 
long, i.e., with the reciprocal time of zero. 

A representative sample of a group of 15 normal 
healthy control individuals (females and males of the 
age group 20-35) display a toxicity index of 3.3 and 
1.2 in the 20 ml/1 and 10 ml/\ serum concentrations, 
respectively. The corresponding values for a group of 
12 nonchronic schizophrenies (females and males of 
the same age group as above) irrespective of their 


1 Communication presented at the 19th International Physi- 
ological Congress, Montreal, Aug. 31—Sept. 4, 1953. 

2 This work was started in Basel (1949) with the aid of a 
Swiss Federal Grant. The valuable cooperation of Prof. F. 
Georgi and Mrs. G. Sutter is also gratefully acknowledged. 
For helpful discussions and encouragement I am indebted to 
the Saskatchewan Committee on Schizophrenia Research and 
especially to A. Hoffer, as well as to N. Agnew. Chorionic 
gonadotropin was supplied as Pregnyl through the courtesy 
of Kenneth W. Thompson and W. E. Boulton of Organon, Inc. 

Supported by the Department of National Health and 
Welfare, Ottawa. 
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status, treatments, and the effect of their treatments, 
are 8.1 and 5.3, respectively. The differences in toxicity 
between schizophrenics and normals are significant at 
the 0.01 and 0.001 level of confidence for the 20 ml/l 
and 10 ml/l serum in water experiments, respectively. 
The differences are, of course, more striking if the 
serum of acute, untreated, schizophrenics is tested 
and compared with the serum of normal volunteers. 

The toxicity of serum of schizophrenies disappears 
after exposure to 56° C for 30 min, or after dialysis, 
whereas urine maintains its toxicity even after being 
boiled for 30 min. 

However, the difference in toxicity between the 
serum of schizophrenics and normals becomes insig- 
nificant on days characterized by a sudden change in 
warm or cold weather front. This might be related to 
the stress situation caused in certain normals by front 
changes. Such meteorotropic stress was related to an 
increase in 17-ketostercid excretion (4) and would 
account for the fluctuating index of toxicity of our 
sera under the above experimental conditions. Acute 
schizophrenics, however, react differently to meteoro- 
tropic and other alarming stimuli. This can be under- 
stood if we assume that this group is already under 
undue stress as a consequence of the schizophrenic 
process (1). 

The corresponding indices of toxicity seem to sup- 
port such a hypothesis since the serum of normal and 
schizophrenic groups display the same average tox- 
icity, i.e., 2.4 (average of the 20 and 10 ml/I values) 
if the beginning of the tadpole experiments fall within 
the 24hr range before and after sudden front changes. 

The above speculation might also be supported by 
experiments carried out during homogeneous weather 
and showing an increased toxicity on tadpoles of the 
blood of normal women with hyperemesis gravidarum 
in their early stages of pregnancy, or of normal 
women in their last months of pregnancy. Both of 
these conditions are also stress situations but appar- 
ently less strong ones than represented by the acute 
catatonic phase. Consequently, the toxie action of the 
serum, during hyperemesis or late pregnancy, is defi- 
nitely less pronounced than is the toxicity of blood 
from aeute schizophrenics in the catatonic phase. The 
hyperemesis patients display a slight increase in tox- 
icity if compared with healthy controls, whereas the 
toxicity indices of females in their last months of 
pregnancy lie between the indices of nonpregnant 
normals and acute schizophrenics. The serum of pa- 
tients with cirrhosis or carcinoma of the liver shows 
also similar medium-values. - 

Thus, the toxicity to tadpoles of serum seems to be 
positively correlated with the degree of stress, sug- 
gesting that an intermediate regulatory mechanism 
might be connected with the changes in toxicity. The 
following data seem to support our theory with some 
further indirect evidence. When dividing a group of 
normal volunteers into female and male subgroups 
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and comparing their indices of toxicity, a fairly con- 
stant difference can be found; the 20 and 10 ml/l 
serum in water toxicity index is 3.0 and 0.4 for fe- 
males, whereas the corresponding values for men are 
3.7 and 1.1, respectively. It is probably not going too 
far to connect the higher indices of serum toxicity in 
men with their higher daily average 17-ketosteroids 
excretion if compared with that of women (5).* 
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*More detailed information on this and other aspects of 
the problem are to be considered in a future report. 


Manuscript received May 6, 1953. 


Submicroscopic Structure of “Stratum 
Corneum” of Snakes* 


A. R. Hoge and P. Souza Santos 


Laboratério de Ofiologia and Laboratorio de Virus 
do Instituto Butantan, Séo Paulo, Brasil 


Superficial microstructure of stratum corneum was 
noted in European snakes by Leydig (1), who sug- 


\ 
WA 


\ 


\ 


Fie, 1, Constrictor constrictor amarali Stull (1932) (L. 
1758). 


1This work has been supported by grants from the Con- 
selho Nacional de Pesquisas. 
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gested its use in systematics as an auxiliary character. 
Pieado (2) compared this microornamentation in 3 
Crotalinae; Schottler (3) in 4 species of the genus 
Vipera, 

The dorsal scales of members of the family Boidae 
do not present visible microstructure through the op- 
tical microscope. Examination by the electron micro- 
seope, however, showed a submicroscopie structure of 
taxonomic value. 


Ten South American species belonging to 5 genera 
were examined; these included not less than 3 ex- 
amples of each species, and at least one example of 
each sex per species. Superficial structure was found 
in all examples. In addition, a microstructure in the 
ventral and cephalic shields also could be noted. 

Skin fragments with approximately 20 scales were 
selected from the vertebral mid-body region of adult 
snakes and washed with acetone. The scales were sepa- 
rated by means of a scalpel, dried, and covered with a 
0.5% parlodion solution in amyl acetate. After drying 
at 50°-60° C, replicas were obtained from the center 
of the scale by the .dry-stripping method (4) and 
shadowed with chromium at an angle of 10°. 

Examination of the replicas was made with the help 
of a Siemens electron microscope, type UM 100b, at 
40 kv. Three to four replicas of different scales were 
examined in order to check the reproducibility of the 
observed structure. Electron micrographs were taken 
of representative fields at magnifications of 1300 and 
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Fie, 3. Epicrates cenchria crassus Cope (1862 


Fic, 4. Boa hortulana L. (1758). 
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6300. The micrographs are direct prints, thus repre- 
senting a negative image of the seale surface. The 
dorsal seale pattern is uniform over all of the surface 
of the replica, is reproducible within the species, and 
is the same in both sexes. We observed differences 
among various species of the same genus, but there 
appeared no differences among subspecies. 

The patterns of the 5 genera examined are the 
following: a) Constrictor and Xenoboa (5) show 
furrows of irregular form, parallel to the axis of the 
seale (Fig. 1). b) Hunectes and Epicrates show irregu- 
larly pointed, periodically repeated waves, whose pro- 
file is raised above the surface of the stratum corneum 
as shingles on a roof, and it is perpendicular to the 
longitudinal axis of the seale. Between the waves are 
found depressions of elliptical form regularly dis- 
tributed in the stratum corneum (Figs. 2 and 3). 
c) Boa shows a network whose walls are salient upon 
the surface of the stratum corneum, as can be observed 
in Fig. 4. 

The value of this method in taxonomy is shown by 
the following example: the exact determination of 
Eunectes notaeus Cope, 1862, and Eunectes dechauen- 
seei Dunn and Conant, 1936, based upon the char- 
acters generally used often offers great difficulties and 
in the electron microscope, the seales from these 2 
species show different design. 
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Thermochromism of Diaryldisulfides 


Ahmed Mustafa and Mohamed Kamel 


Department of Chemistry, Faculty of Science, 
University Fouad I, Cairo, Egypt 


Contrary to the views previously accepted (1), it 
was pointed out for the first time by Schénberg (2) 
that diphenyl disulfide (Ia) and related substances are 
eapable of forming free arylthiyl radicals (e.g., C,H;) 


TABLE 1 
KNOWN THERMOCHROMIC DISULFIDES 


Diphenyl- (Ia) (1, 2 
p,p’-Dibromodiphenyl- (Ib) (3) 
p,p’-Din.ethylaminodiphenyl- (Ie) (2) 
0,0’-Biphenylene- (IT) (2)* 
2-Benzothiazolyl- (III) 
bis-(Thio-a-naphthoy) ) -disulfide 
(2) 


* Schinberg, Rupp, and Gumlich observed that the yellow 
solutions of this compound obey Beer's law, which is ex- 
pected, since dissociation, if occurring, does not lead to an 
increase of the number of molecules in the dissolved phase. 
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in hot solutions. The thermochromic properties of di- 
aryldisulfides and thioacyldisulfides of the aromatic 
series (Table 1) may be attributed to reversible ther- 
mal dissociation into colored free radicals (dissociation 
theory) which explains also the fact, according to 
Rupp (2), that their hot solutions do not obey Beer’s 
law. The dissociation theory has been strengthened by 
the study of the magnetic measurements of (IIT), the 
ultraviolet absorption of (Ia, Ib) (3) and (IIT) (4) 
and the pyrolysis of (Ia) (5). 


(la) Ar=C,H,; (Ib) 

(Te) Ar = p-C,H, NMe, 

(Id) Ar=B-+C,H,; (Je) Ar =9-anthryl 
I 


N\g—s7 


Ar =p-C,H,Br 


II 


ae 


The thermochromic properties of the diaryldisulfides 
(Table 2) have now been studied and it has been found 
that their solutions in anisole or diphenyl ether and/or 
in ethyl benzoate show pronounced thermochromic 
properties which may be attributed, by analogy, to 
reversible thermal dissociation into free radicals. The 
structure of the colorless (IVd) is somewhat analo- 
gous to that of bis-(9-ethoxy-10-phenanthry]) -per- 
oxide (V) which shows dissociation into free radicals 
(6) (the peri-positions being analog to the ortho- 


positions); the color of the solutions of (IVd) in 
anisole or in diphenyl ether and/or in ethyl benzoate 
is pale yellow at room temperature and deepens 
gradually when the temperature is raised to the boil- 
ing point, and then fades when the temperature is 
lowered. 

8,8’-Dihydroxy-1,1’-dinaphthyldisulfide (IVe), 5,- 
5’-dimethyl-8,8’-dihydroxy -1,1’-dinaphthyldisulfide 
(IVe), and dibenzenesulfony]l -8,8’-diamino -1,1’ -di- 
naphthyldisulfide (IVf) were synthesized by the ac- 
tion of lithium aluminium hydride on naphthosultone, 
4-methylnaphthosultone and N-benzenesvifonylnaph- 
thosultam, respectively, and (IVd) was obtained by 
the action of benzoyl] chloride in presence of aqueous 
sodium hydroxide solution on (IVe). (The experi- 
mental details will be published later.) 


rR“ 


(IVa) 
(IVb) R’=R”=H; R= CO.C,H, 
(IVe) R=R”=H; 
(IVa) R=R’=H; CO - C,H, 


(IVe) R=H; R’=OH; R”=CH, 
(IVf) R=R”=H; R’=NHSO,C,H, 
IV 2 
Was 
L 


TABLE 2 
NEw THERMOCHROMIC DISULFIDES 


Color of solutions in anisole or in 
diphenyl! ether and/or in 


Color Color 
Compound dealt ethyl benzoate 
Cold Hot 
a-Dinaphthyldisulfide (IVa) * Colorless Yellow Pale yellow Deep yellow 
6-Dinaphthyldisulfide (Id) * Pale yellow Yellow Pale yellow Deep yellow 
4,4’-Dicarbethoxy-1,l’-dinaphthyldisulfide (IVb) (7) Colorless Yellow Pale yellow Deep yellow 
8,8’-Dihydroxy-1,1’-dinaphthyldisulfide (IVe) Yellow Orange Yellow Orange-yellow 
(IVa) Colorless Yellow Pale yellow Deep yellow 
(IVe Yellow Orange Yellow Orange-yellow 
sulfide (IVf) Colorless Yellow Pale yellow Deep yellow (in ani- 
sole) (decomp. in 
diphenyl ether and 
ethylbenzoate) 
9,9’-Dianthryldisulfide (Ie) (8) Orange Orange-red Orange-yellow Orange-red 


* Purchaved from L. Light and Co., London. 
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In Vitro Activity of Micoina on Brucellae, 
Compared with that of Terramycin* 


Milton Thiago de Mello? 


Section of Bacteriology, Instituto Oswaldo Cruz, 
Rio de Janeiro, Brazil 


Mycoin C, an antibiotic complex that has at least 
four components C,, C,, C,, and C, (1), is the basis 
of the pharmaceutical product micoina.* The complex 
was isolated from species of Penicillium by Lembke 
and co-workers (2, 3), studied in Germany (1-5) and 
in France (6-10), and its in vitro and in vivo activity 
against Brucellae observed. Preliminary clinical trials 
with mycoin C, or with some of its fractions, in the 
treatment of human, bovine, equine, and ovine brucel- 
losis gave promising results (4, 8-10) but more work 
is needed in this field. The fraction C, seems to be 
identical to patulin (5, 6). 

1This work was supported in part by a grant from Dr. 
Guilherme Guinle. Presented at the meeting of the Rio 
Branch of Society of American Bacteriologists, November 
Captain, Brazilian Army Veterinary Service. 

% Supplied as a white powder through courtesy of Cia. 
Mycoina Panathericana, Montevideo, Uruguay, and Labora- 


torios Moura Brasil-Orlando Rangel 8S. A., Rio de Janeiro, 
Brazil. 


MICOINA 


PER CENT STRAINS GROWN 
g 8 8 8 8 8 


N 
T 
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40 mcg/ mi 60 mcg/ mi 
12 DAYS 12 


Fic. 1. Per cent of strains of Brucellae that survived to a 
12 days exposure to 40 and 50 pg of micoina. Dotted, Br. 
abortus ; crosshatched, Br. melitensis ; solid, Br. suis. All the 
other strains died. 


We observed striking differences between the action 
of micoina and Terramycin‘* against the three species 
of Brucella. 

Eighty-two strains of Brucella from various sources 
were utilized: they were 36 Br. abortus (all aerobic), 
29 Br. suis, and 17 Br. melitensis. 

Dextrose veal infusion broth enriched with 0.5% 
trypticase (pH 6.9) in amounts of 2 ml was inoculated 
with a loopful of the stock cultures; after 24 or 48 hr 
of incubation, 0.1 ml of such cultures was transferred 


*Terramycin hydrochloride for intravenous use, prepared 
by Chas. Pfizer & Co., Inc., U. 8 


TABLE i 


NUMBER OF Strains or Brucellae THAT GREW IN THE PRESENCE OF 
40 AND 50 pg oF Micorna* 


Concentration 
of Brucellat Days of observation 
micoina 
1-3 5 6 12 

abortus 0 4(11.1%) 5(13.9%) 6(16.7%) 
40 pg/ml melitensis 0 3(17.6%) 4(23.5%) 5(29.4%)t% 
suis 0 22(75.9%) 25 (86.2%) 26(89.7%)$ 

. abortus 0 3 (8.3%) 4(11.1%) 4(11.1%) 

50 pg/ml melitensis 0 3(17.6%) 3(17.6%)- 3(17.6%) 
suis 0 12(41.4%) 21(72.4%) 24(82.8%) ll 


* All the controls grew within 24 hr. The tubes were not observed in the 4th and 11th days. All the strains that did 
not grow within 12 days, did not develop in subsequent days and were dead when tested after 10 days of further in- 


cubation. 


+ Br. abortus, 36 strains; Br. suis, 29 strains; Br. melitensis, 17 strains. 


t One strain grew in the 12th day. 
§ One strain grew in the 9th day. 


|| Two strains grew in the 7th day and another in the 8th day. 
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to 2 ml of the same medium and incubated at 37° C 
during 48 hr to constitute the cultures for the tests. 

Stock solutions of the antibiotics were made in dis- 
tilled water and Seitz filtered; the sterile solutions 
were mixed with the broth in order to obtain the de- 
sired concentrations (2 ug/ml to 50 ug/ml) and dis- 
tributed in 10 x 120-mm test tubes in amounts of 2 ml; 
the buffer capacity of the broth maintained its pH 
(6.9) after the addition of the antibiotic solutions. 
The final medium was inoculated in the same day. 

The tubes were inoculated with 0.1 ml of the 48-hr- 
broth cultures and incubated at 37° C. Daily obser- 
vations of them were made with indirect illumination 
against a dark background. Turbidity of the medium 
was a signal of growth and recorded as positive. Some- 
times a discrete turbidity was observed, mainly in the 
first 24 hr of incubation, but since it could not be 
ascertained as growth, the result was considered 
doubtful. Total absence of growth was considered 
negative. The results we-« recorded daily and tabu- 
lated in percentage ©° strains grown (cumulative 
numbers). All the contre!s, without antibioties, yielded 
vigorous growth in 24 hr. 

The positive tubes were discarded and the remain- 
ing ones were observed untii growth appeared. After 
2 or 3 wk the contents of the tubes in which any 
growth could be detected were inoculated in trypti- 
ease agar and observed for one week more. 

The results obtained in several series of tests showed 
that micoina had more effective activity against Br. 
abortus than against Br. swis; just the contrary was 
observed with Terramycin which was more potent 
against Br. suis than against Br. abortus (Fig. 1). 
The behavior of the strains of Br. melitensis was in- 
termediate for both antibiotics. 

With 5 ug of micoina/mi of medium, 72% of the 
strains of Br. abortus were inhibited in 24 hr whereas 
only 27% of the strains of Br. suis were inhibited. 
With 10 ug/ml all the strains tested were inhibited 
during 24 hr, in general. 

More striking results were obtained with larger 
doses of antibiotics. The strains of Br. suis were the 
first to initiate growth in presence of micoina, and de- 
veloped in the presence of higher concentrations of 
the drug. With Terramycin, Br. abortus was first to 
initiate growth and supported larger doses of the 
antibiotic. 

The presence of normal horse serum apparently did 
not enhance or diminish the activity of micoina. Pre- 
ineubation of the medium with the antibiotic for more 
than 8 days inactivated the drug even in the higher 
concentrations, and the microorganisms then inocu- 
lated in that medium could develop in the same man- 
ner as in the controls without antibiotics. 

As a bacteriostatic agent, Terramycin was more 
potent than micoina in delaying growth, but when the 
ineubation was prolonged, all the strains tested grew 
in even the highest concentration of antibiotic used 
(20 wg of Terramycin/ml of medium) ; Br. suis being 
the species most retarded. In high concentrations, 
micoina was markedly bactericidal, at least against 
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Br. abortus. In concentrations of 40 and 50 ug/ml, 
almost all the strains of B. abortus were killed (re- 
spectively 30 and 32 out of 36 strains), whereas only 
a few of Br. suis failed to survive (respectively 3 and 
5 out of 29 strains) (Table 1 and Fig. 1). According 
to Criseuolo and co-workers Br. abortus grows 
even in the presence of 50 wg of Terramycin/ml of 
medium, after 8 days of incubation. 

Figure 2 is representative of tests with both anti- 


MICOINA 


TERRAMYCIN 


10 
2.6mcg/ mi emcg/mi 10 meg /mi 20 mcg /mi 
3 Days 4 6 7 


Fic. 2. Per cent of strains of Bruceliae grown in pres- 
ence of micoina and Terramycin. Dotted, Br. abortus ; cross- 
hatched, Br. melitensis; solid, Br. suis; open, doubtful 
growth. 


bioties. It can be seen that, in a general manner, the 
bacteriostatic activity of micoina per weight was one- 
fourth of that of Terramycin, when all other condi- 
tions of the tests were maintained. It can be observed 
also that micoina is more inhibitory to Br. abortus, 
and Terramyein more inhibitory to Br. suis. 
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This work suggests that micoina and Terramycin 
interfere with distinct metabolic mechanisms of Br. 
abortus and Br. suis. 
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Observations on the Chemical Constitution 
of Inflammatory Exudate in Normal 
and Hypophysectomized Rats* 


V. W. Adamkiewicz, A. Horava, and E. Salgado 


Institut de Médecine et de Chirurgie expérimentales 
Université de Montréal, Montreal, Canada 


Chemical data on the inflammatory exudates, 
though numerous, are conflicting because it is diffi- 
eult to induce exudate formation in animals, in an 
exactly reproducible manner, and avoid general sys- 
temic stress. Usually inflammatory exudate is obtained 
after inflammation has been caused by the injection 
of irritants into large body cavities. Animals that 
survive such treatment are ill and stressed. This tech- 
nique can be applied only with difficulty to hypophy- 
sectomized animals whose resistance to stress is par- 
ticularly low. The extent to which stress influences, 
directly or through humoral substances, the course of 
inflammation has been clearly demonstrated in numer- 
ous publications (i). It is evident therefore that we 
should attempt to learn more about the fundamental 
development of inflammation when it is free from 
interfering factors. 

A method was recently devised (1-3) that over- 
comes most of the difficulties. This method, the “granu- 
loma pouch” technique is applicable to small labora- 
tory animals. Inflammation can be initiated in a 
reproducible and quantitative manner and is well 
tolerated even by hypophysectomized rats; therefore, 
it is relatively stress free, yet it is responsive to hu- 
moral influences (3). The exudate is abundant, homo- 
geneous, and well delimited by the inflammatory 
granulomatous tissue. 

Two groups of male Sprague-Dawley rats were 
used. Group I consisted of 6 normal rats and group 
II of 5 rats that had been hypophysectomized 120 
days prior to the initiation of inflammation. Inflam- 


1 This work was supported in part by the Medical Research 
and Development Board, Office of The Surgeon General, De- 
partment of the Army, Contract No, Da-49-007-Md 125. 
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Fie. 1. (Upper) Granuloma pouch in a control rat. (Lower) 
Granuloma pouch in a hypophysectomized rat. 


mation was obtained in both groups by injecting 25 
ml of air under the dorsal skin, followed by 1 ml of 
a 1% solution of croton oil (irritant) in Mazola oil 
(vehicle). Thus an in vivo ampulla was formed. Four- 
teen days later, it had a granulomatous wall (Fig. 1) 
and was filled with a hemorrhagic exudate. At this 
stage, the rats were killed, the exudate was collected 
and analyzed. The completeness of hypophysectomy 
was carefully verified. 

Thé pH of the exudate was measured on a Beckman 
pH meter, model G, and the sodium and potassium 
on the Beckman flame spectrophotometer, model DU. 
The sugars were determined by the Folin and Malmros 
micromethod (4), the NPN (nonprotein nitrogen) 
by Folin and Wu (5), the inorganic phosphates by 
Fiske and SubbaRow (6), chlorides by Van Slyke 
(7), and iron by Kennedy’s method (8). The total 
proteins were determined by an adaptation of the 
micro-Kjeldahl procedure (9). The total fat was 
estimated by the following gravimetric method. Five 
milliliters of the exudate were adsorbed on Whatman 
filter paper No. 40 and dried in an oven at 75° C for 
48 hr. The filter papers were then folded, weighed to 
constant weight, and extracted in a Soxhlet apparatus 
under reflux with 3:1, ethanol: ethyl ether mixture 
for 8 hr. The filter papers were then removed from 
the Soxhlet, again dried in an oven at 75° C for 48 
hr, and reweighed to constant weight. The loss of 
weight of the filter papers during extraction was equal 
to the total ether-soluble fraction (fatty substances) 
of the exudate. Table 1 summarizes the results ob- 
tained. 

The rats of the control group gained an overall 81 
g in body weight during the 14 days the experiment 
lasted. The gain was due to normal somatic growth 
and to the weight of the granuloma pouch. 
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TABLE 1 
CHEMICAL ANALYSIS OF THE EXUDATE 
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Total 
proteins, 
& % 


Total 
fat, 
mg % 


Total 
reducing 
sugars, 
mg % 


pH 


Granu- 
weight Exudate, loma 
ml wall, 


Body 
final, 
g 


Group 


I Control 


m 


+ S.E. 


Il Hypophy- 


sectomized 


£0.01 <0.01 <0.01 >06 


>0.3 


>0.1 <0.01 <001 <001 <0.01 


<0.01 <0.01 


The hypophysectomized rats gained an overall 15 g 
in body weight in 14 days. This apparent gain in body 
weight was due solely to the development of inflam- 
mation. 

A considerable amount of-exudate was. formed in 
rats of both groups. However, the control rats formed 
about twice as much exudate as the hypophysecto- 
mized animals. The chemical composition of the exu- 
date varied little from one animal to the other within 
each group, but there were marked differences between 
the’ composition of the exudates from the control rats 
and from the hypophysectomized animals. Thus, the 
exudate from the control animals contained traces of 
total reducing sugars, little total fat, and less protein 
than the exudate from the hypophysectomized rats. 
The exudate of the latter, on the other hand, contained 
appreciable amounts of total reducing sugars, high 
amounts of total fat, and more inorganic phosphates 
than the exudate from the control rats. The differences 
are statistically significant. 

It may be concluded: (1) The granuloma pouch 
technique permits the production of inflammation 
with large amounts of exudate in the rat. (2) This 
technique apparently does not cause much systemic 
stress since it is well tolerated by hypophysectomized 
animals. (3) The inflammatory exudate shows a high 
degree of constancy in its main chemical constituents 
within the control group and within the hypophy- 
sectomized group of rats. (4) Hypophysectomy de- 
creases the volume and alters the chemical constitu- 
tion of the inflammatory exudate. 
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Demonstration of Glycogen Synthesis 
by Rat Kidney Slices in vitro* 


Julian B. Marsh and Karen L. Miller 


Department of Physiological Chemistry, 
Graduate School of Medicine, 
University of Pennsylvania, Philadelphia 


Glycogen accumulates in the cells of the kidney 
tubules in diabetes mellitus (1, 2). Whereas the con- 
centration of glycogen in the kidney as a whole is low 
(approx. 0.04%), it is found mostly in the cells of 
the proximal convoluted tubules and the loop of 
Henle. These cells must therefore possess a relatively 


1This work has been supported by the George W. Raiziss 
Research Fund in Biochemistry. 
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INC. RE MENT in GLYCOGEM 


| 2 3 4 5 
INITIAL GLYCOGEN 

Fic, 1. Relationship of glycogen synthesis to initial gly- 
cogen content in rat kidney slices. 
high glycogen content, but the physiological signifi- 
eance of this is not evident. The present experiments 
show that kidney slices are capable of synthesizing 
glycogen from glucose in vitro. 

Approximately 10 slices, 0.56 mm thick, were ob- 
tained from each kidney of 150-200 g male albino 
rats. The slices were placed on filter paper moistened 
with buffer in a Petri dish set in a tray of ice. Three 
to five slices, chosen at random, were weighed on a 
torsion balance and placed in Warburg vessels con- 
taining 2.0 ml of medium and 0.2 ml of 5.4% glucose. 
The vessels were gassed for 3 min with a 95% O,- 
5% CO, gas mixture and incubated for 2 hr at 37°. 
At the end of the ineubation period, the entire contents 
of the vessel were transferred to a centrifuge tube and 
1 ml of 80% NaOH added. Glycogen was determined 
by a modification (3) of the method of Good, Kramer, 
and Somogyi (4), using the method of Nelson (5) for 
the final determination of glucose equivalents. 


In 23 experiments, the mean initial glyeogen con- 
tent was 2.4+0.21 uM (as glucose) per g wet weight. 
The increment in glyeogen after incubation for 2 hr 
was 1.6 + 0.44 uM/g, demonstrating effective glycogen 
synthesis by kidney tissue. It was found that the syn- 
thesis of glycogen was inversely related to the initial 
glyeogen content (Fig. 1). The coefficient of correla- 
tion for this relationship was 0.82 + 0.071. The signifi- 
eance of this correlation remains to be determined. 

Optimal synthesis of glycogen was achieved with a 
medium of the following ionie composition, expressed 
in mM /1: K+, 110; Mg**, 20 (or Ca*+, 10); HCO,, 
40; CL-, 110; pH=7.35. Sodium or phosphate ions 
were inhibitory. Except for the lack of a sharp pH 
optimum, these in vitro conditions are virtually iden- 
tical with those found by Buchanan, Hastings, and 
Nesbett (6) for rat liver slices, and contrast sharply 
with the optimal conditions for glyeogen synthesis in 
muscle (7, 8). Further studies of the relationship of 
inorganic ions to carbohydrate metabolism in kidney 
tissue should be especially interesting in view of the 
recent work of Whittam and Davies (9) which indi- 
cates that metabolic energy is necessary for the main- 
tenance of Na* and K* gradients in kidney slices. 
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Comments and Communications 


Hope Chest 


May I propose that a “crackpot pot” be established 
by foundations and other agencies that grant funds 
for research? 

This could help compensate for such organizations’ 
too common regression toward traditional means in 
their criteria of research competence and promise. The 
intimate communication that exists among the various 
fund-granting groups, amounting at times essentially 
to interlocking of directorates, inevitably means that 
special points of view become accepted as orthodox 
by the makers of grants. In addition, if an individual 
comes from certain institutions, if he holds certain 
degrees, if he has certain types of backgrounds, or if 
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he uses certain methodology, he is among the blessed. 
When he asks he is likely to receive. 

The history of science teems with episodes of out- 
standing discoveries of science accomplished by non- 
traditional methods and by personae non gratae. 
Crackpot pots could aid such individuals in this and 
future generations to get financial support for their 
creative heterodoxy. 

Such pots of gold would consist possibly of no more 
than one-tenth of the total sum of money to be dis- 
persed by an agency. Unlike the other funds, usually 
expended on the basis of the majority recommenda- 
tions or votes of committees, officers, or trustees, these 
sums could be spent only on recommendation of a 
minority. And at least one member of the group would 
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have to believe firmly in the project he wanted to have 
supported. If he could not get the others to agree with 
him, he could then use his proportional share of the 
total crackpot pot to support the project. The re- 
searcher, of course, would never learn from which 
funds his support came. 

After a period of a decade, agencies using this 
method might review its results to see whether the 
plan had been a total loss or whether there had been 
some brilliant and significant exceptions. A friend of 
mine, a professor in a major university, told me of 
sitting on a fund-granting committee that had a few 
thousand dollars left over after they had made all the 
grants that they could agree on for the year. At his 
request, part of the remaining sum was given to an 
unknown young woman at an institution of no re- 
nown for research. This woman seemed to have a good 
idea but her qualifications were highly doubtful. At 
the end of three years her investigations were com- 
pleted, and there was unanimous agreement that her 
work had been outstanding—superior to any of the 
others supported. Such an event might be repeated 
many times over if the crackpot pot were institu- 
tionalized. 

James G. MILLER 
Department of Psychology 
University of Chicago 
Received July 20, 1953. 


Identification of the Auxin Present 
in Apple Endosperm* 


A RECENT paper by Luckwill (1) provides evidence 
for the rather wide distribution of a natural plant 
growth substance that is not identical with indoleacetic 
acid (IA). This unknown auxin has been characterized 
by paper chromatography and has an Rf value of 
0.83 as compared to 0.35 for IA (1). Luckwill reports 
that apple endosperm is a particularly rich source of 
this unidentified growth substance. Identification of 
the fruit setting factor of corn endosperm as the ethyl 
ester of indoleacetic acid (EtIA) (2), suggested the 
possibility that the substance isolated from apple 
endosperm might also be EtIA. 

An ether extract of endosperm tissue from 55-day- 
old apple seeds was prepared according to the methods 
employed by Luckwill (1). Paper chromatograms 
were run using Whatman No. 1 strips and n-butyl 
alcohol saturated with 3% ammonium hydroxide as 
the solvent. Standard solutions of iA and EtIA were 
prepared in ethyl ether at a concentration of 10 
mg/ml, After removal of the papers and drying, the 
spots were developed using the ferric chloride-sulfuric 
acid reagent of Tang and Bonner (3). Preliminary 
observations had indicated that EtIA as well as IA 
gave a bright reddish-violet color on filter paper when 
this reagent was applied. All three chromatograms 
gave spots of the same color and approximately the 
same intensity. The following Rf values were obtained. 


1 Journal series paper No. 1867, Mo. Agr. Expt. Sta. 
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First trial (total solvent migration 12 em): IA, 0.35; 
Et1A, 0.82; and endosperm extract, 0.81. Second trial 
(total solvent migration 20 em) : IA, 0.35; EtIA, 0.84; 
and endosperm extract, 0.83. The fact that only the 
one spot was found with the eydosperm extract would 
seem to preclude the presence of indoleacetic acid. 
The agreement of the Rf values that were obtained in 
this study with those found by Luckwill is very good. 
This strongly suggests that the native auxin of apple 
endosperm is the ethyl ester of indoleacetic acid, and 
that this substance may be of rather widespread oecur- 
rence in other plants. 

F. G. TEUBNER 
Department of Horticulture 
University of Missouri, Columbia 
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True Scientists 


Ir is likely that discussion of Dr. Hammett’s letter 
(Scrence, 117, 64 [1953]) on true scientists may go 
on for a long time, or at least as long as editorial 
patience will permit, if for no other reason than that 
true is a relative term, but true science is an umbrella 
under which all scientists would like to be covered. 

There is however one point raised by Dr. Kahn 
(Science, 117, 697) in his comment on Dr. Hammett’s 
letter with which I wish to take issue. Dr. Kahn sug- 
gests that the conception of a scientist as a “man who 
sits in an ivory tower” is not only untrue but “preju- 
dicial to the interests of science, since in these days to 
be different is to be suspect.” Is a scientist today who 
dares to be different doing something thereby which is 
prejudicial to the interests of science? 

Is it not of supreme importance to be different when 
circumstances seem to demand it, whether it is suspect 
or not? Is not the very fact that all too many scien- 
tists do, in effect, sit in an ivory tower, devoting their 
energies and even their reading almost exclusively to 
their teaching and research, that has led to demands 
by some that there be even a moratorium on scien- 
tific investigation for a time, until enough is known 
of motivation and control of human behavior to make 
safe use of scientific discovery? 

Whatever else the true scientist may be, he must 
be a dedicated person—dedicated not simply to his 
field of study but to human welfare in its broadest 
sense. He cannot afford to detach himself from con- 
cerns of economics, government, politics, or any other 
of the many human activities without which democ- 
racy cannot long function. If he does so, it will be at 
his own peril and ultimately that of science itself. For 
real science can only progress in an atmosphere of 
freedom, and freedom will last only as long as intel- 
lectual leaders, of whom scientists make a large pro- 
portion, dare to be nonconformists when the prevail- 
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ing political climate demands conformity. The recent 
history of Germany and Russia shows how quickly 
science is fettered, once totalitarianism gains control. 
The scientist may have “wages, fame, (and) for- 
tune” but if these become his major goals, it may not 
be long before society begins to ask whether he is 
entitled to any of them, and even his scientific achieve- 
ment may suffer. It is a notéworthy fact that the 
majority of scientists listed in American Men of Sci- 
ence had rather humble origins and received their 
training in a selected group of the smaller liberal arts 
colleges. They were apparently motivated there by 
teachers of ability and idealism—men and women who 
were dedicated less to science than to students, and to 
human welfare broadly conceived. Let us have more 
of them, and more scientists who dare to be different, 
since acceptance of present conditions and values may 
mean the rather speedy extinction of civilization itself, 
and science too may disappear as learning did for so 
many centuries after the fall of the Roman Empire. 
REGINALD MANWELL 
Department of Zoology 
Syracuse University, Syracuse, New York 
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On the Nuclear Envelope 


In N. G. ANpERsON’S recent diseussion of the nuclear 
envelope (1), some investigations conducted in our 
laboratory were referred to so briefly and in such a 
manner that our views concerning the permeability of 
the nuclear membrane may possibly be misconstrued. 
For this reason, and because of the fundamental im- 
portance of establishing definitively the physical 
nature of the nuclear membrane, we feel that a 
comment on Dr. Anderson’s paper is in order. 

The hypothesis (1) that “The nuclear envelope is a 
porous structure, generally permeable to macromole- 
cules, yet containing within itself a mechanism for 
markedly altering its own permeability” is attractive 
in that it is capable of reconciling many conflicting, 
observations. Yet from the standpoint of cytochemis- 
try, the crucial question is whether or not the mem- 
brane of the nucleus of a resting cell (e.g., the mamma- 
lian liver cell) is sufficiently permeable to permit the 
eseape of enzymes and other proteins when the nuclei 
are isolated under conditions that leave the membrane 
unaltered. 

The evidence mustered by Dr. Anderson to indicate 
that the nuclear membrane is a porous structure does 
not withstand critical examination. Many of the ex- 
periments mentioned were, for example, carried out 


on isolated nuclei and under conditions that may well: 


have led to alteration of the membranes. Whether the 
apparent migration of antigens into nuclei has a bear- 
ing on the problem is also questionable. In one of the 
investigations (2) cited by Dr. Anderson, most of the 
antigen was, in fact recovered in mitochondria, which 
almost certainly have a protein-impermeable mem- 
brane. Furthermore, although it is generally ac- 
cepted that the nucleus plays a role in the synthesis 
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of ribose-nucleie acid, which is then transferred to the 
cytoplasm, we are not aware of data indicating that 
the RNA is in a “macromolecular” state during its 
transfer. The statement by Jeener and Szafarz (3) 
that the RNA is in the form of molecules (not maero- 
molecules) that remain unsedimented at 60,000 x g 
is not based on published data and, in any case, can- 
not be accepted as positive evidence for Dr. Anderson’s 
conclusions. 

With respect to our own work, we should like to 
point out that we are well aware of the possibility 
that the nuclear membrane may be a permeable strue- 
ture and have so stated on several occasions, most 
recently in a discussion of the CaCi,-sucrose method 
of isolation of nuclei (4). In general, this and other 
studies of the distribution of enzymes among fractions 
isolated from mammalian liver have indicated the 
absence, rather than the presence of enzymes in the 
nucleus (4-7), a situation that in itself might be in- 
terpreted as resulting from a porous nuclear mem- 
brane. Evidence that the membrane may be imper- 
meable to proteins has arisen, however, from the more 
recent finding that the water-soluble enzyme catalyz- 
ing the synthesis of diphosphopyridine nucleotide 
was recovered almost in its entirety in isolated liver 
cell nuclei (8). This enzyme was released into solution 
when the nuclei were disrupted by exposure to sonic 
(not ultrasonic) oscillations for a short time at low 
temperature (8). The fact that about 50% of the 
DPN-synthesizing activity of a 1 M NaCl extract of 
nuclei was precipitated on dilution of the extract to 
a NaCl concentration of 0.17 M indicated, however, 
that this enzyme, like many others, is capable of 
combining with nucleic acid (8). Although the latter 
finding may not have any bearing on the state of the 
enzyme in the living cell, the implication, namely, that 
the enzyme may be combined with nucleic acid within 
the nucleus, was so obvious that further comment was 
considered unnecessary. As far as we are concerned, 
therefore, the degree of permeability of the nuclear 
membrane is still an open question. The situation with 
respect to DPN synthesis, however, can hardly be 
ignored as evidence in favor of a membrane imper- 
meable to proteins. 

Water C. SCHNEIDER 
National Cancer Institute 
National Institutes of Health 
Bethesda, Maryland 
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The Mount Wrangell Observatory 


Durine the summer of 1953, an observing station 
was established on the summit of Mount Wrangell, 
Alaska. Mount Wrangell is located at almost exactly 
62° North latitude and 144° West longitude, in the 
Wrangell range in southeastern Alaska. Its altitude is 
14,006 ft. The observing station is located in a saddle 
about 200 ft below the summit. The Richardson High- 
way passes by the foot of the mountain. The settle- 
ment of Copper Center on this highway has proved 
a convenient base for trips to the top. The airline dis- 
tance from the top to Copper Center is 43 miles. By 
road, the distance from Copper Center to Fairbanks 
is 270 miles; to Anchorage, 200; to Valdez, 100; and 
to the extensive CAA landing strip at Gulkana, about 
15 miles. 

Access to the summit is by air. During. the summer, 
small airplanes with ski-wheel combination landing 
gear have proved practical. The plane takes off on 
wheels and, while the ship is in flight, the ski is low- 
ered for landing in the snow on the summit. During 
the winter, skis alone would presumably suffice. The 
flight up from Copper Center takes approximately 1 
hr; the return is made in about half an hour. The 
altitude of the Copper Center airstrip is approxi- 
mately 1100 ft. To this time, some 3 dozen landings 
and take-offs on the summit have been completed. 
Some flights have been made with loads of 300 Ibs. 
Thus, in addition to the pilot, a fairly heavy man and 
some equipment can be carried up in each flight. 

The station consists of 2 Jamesway huts, one of 
which constitutes the living hut and the other houses 
the generators and serves for storage and for appara- 
tus. A gasoline-driven generator rated at 5 kw is avail- 
able, delivering 28 v de, or 110 v 60 cycles ac if the 
rotary converter is run. This generator suffices for 
most experimental needs. A smaller generator supplies 
the electric light so that the domestic cireuit and the 
experimental circuit are independent. Two standby 
generators are also present. For cooking, a two-burner 
gasoline stove is used, and ample food supplies are on 
hand. Several radio receivers are on the mountain, as 
well as transmitters for walkie-talkie communication 
with Copper Center and aircraft emergency eommuni- 
cation with the CAA monitoring station. The possibil- 
ity of direct radio communication with Fairbanks, not 
quite in a line-of-sight location, is being explored. 

During the summer of 1953, it was found that 
weather permitted flights to and from the mountain 
on the average of 5 days/wk. The daily temperature 
of the air at the summit was about 5 to 25° F. The 
intense solar radiation on sunny days allows one to 
wear light clothing with comfort. The winter tem- 
perature regime is not yet determined, but it is 
planned to measure this during the next 6 months. 

The pioneer work on the station was initiated in 
April, 1952, when Dr. Terris Moore, President of the 
University of Alaska, and the author flew over the 
various peaks in the Wrangell and Alaska ranges an: 
selected Mount Wrangell as the most suitable. Since 
it was not known whether landings and take-offs at 
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14,000 ft would be successful, it was felt desirable to 
have a ground party on the summit before the first 
landing was attempted. Consequently, a party of 5 
men (Charles Wilson, Phillip Bettler, and Robert 
Goodwin of Alaska, and Arthur Beiser and Hugo Neu- 
burg of New York University) were flown to a glacier 
at an altitude of 8500 ft. From this point they 
ascended the mountain on foot. When they reached 
the summit, Dr. Moore made the 1st experimental 
landing alone and the 2nd landing with the author as 
passenger. 
Although this station was originally established as 
a cosmic ray observatory, it is hoped that it may prove 
useful to other branches of science. Many other fields 
of research occasionally have need of high altitudes, 
northern latitudes, and low temperatures. Any institu- 
tion or scientist interested in making use of the sta- 
tion is invited to write to Dr. Terris Moore, President, 
The University of Alaska, College of Alaska. 
Serce A. Korrr' 
Department of Physics, New York University 
1We gratefully acknowledge assistance from the Office of 
Naval Research, the Office of the Quartermaster General and 


the U.S. Air Force, as well as the Regents of the University 
of Alaska, in establishing the station. 
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Science and Public Relations 


WHat is science? It is a method, an attitude, and a 
tradition. Its method comprises the techniques of an- 
swering questions objectively, with recourse to facts. 
Its attitude is a respect for objective fact, and its tra- 
dition derives from the myriad investigators who have 
shared these attitudes and techniques, and applied 
them to the understanding and mastery of nature. 

The scientific fraternity has become a palpable 
reality: scientists share in a common outlook and a 
common undertaking. And since scientific results have 
an unparalleled validity: and usefulness, the impres- 
sion that science makes on the man-in-the-street is 
deep. It is only natural that the nonscientist should 
have distinctive conceptions of science, and well-de- 
fined attitudes toward scientists and their work. 

The character of these lay attitudes is of the most 
intimate concern to the scientist. His working environ- 
ment is his society, and this is in the main shaped for 
him by lay opinion and power. Witness the strong and 
direct influence of public concerns on the rate and 
direction of scientific research. It is a matter of simple 
self-interest—to say nothing of human obligation— 
that scientists should promote public understanding of 
their methods and goals, and sympathy towards them. 
Science needs outstandingly good public relations. In 
an age in which organized social pressure is the most 
potent political force, science cannot afford the risks 
of isolation or misunderstanding. The many signs that 
something is amiss here reveal a great potential dan- 
ger. We have selected several rather obvious phe- 
nomena in illustration. Though apparently unrelated, 
they have a portentous aggregate effect. 

To begin with, there is the phenomenon of inordi- 
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nate public respect fo: things seemingly scientific. 
When directed toward some indiscriminate endorse- 
ment by a person of eminent scientific reputation, such 
respect often results only in lessening the value of 
scientific utterances in public esteem. A realization of 
limitations is in order, as is a resistance to the temp- 
tation to present as fact what is in reality personal 
opinion. Scintillant research in the field of atomic 
energy does not of itself qualify a person to speak 
authoritatively on other important topics of the day. 

At the opposite pole from unquestioning respect 
for spurious claims in the name of science is extreme 
and unreasoned contempt. This is present in the popu- 
lar conception of the “mad scientist,” and in various 
anti-movements: antivivisection, antievolution, and 
such, Prominent among the sources of this contempt 
for science are such much ballyhooed pseudoscientifie 
works as those on colliding worlds or dianoetic mind- 
theories. 

More serious is the situation in science education. 
Surely we should have persons with extensive scientific 
experience, rather than good intentions alone, teach- 
ing the fundamentals of science. But in the one place 


‘where citizens can rub shoulders with the votaries of 


science, in classroom and laboratory, the approach is 
the least flexible and the most unimaginative. There 
is something suspect in the persistent aversion that 
college freshmen have to the required one year of a 
natural science. 

Science has not used its public relations facilities 
wisely. Recently, several film shorts, purportedly show- 
ing rapid advances being made in the use of radio- 
isotopes, atomic fuels, and the like, have been released 
with the official sanction of the AEC. Intended to in- 
crease public knowledge and consciousness, they leave 
only a confused remembrance of figures in long white 
coats twirling dials, peering at test tubes, and perform- 
ing much such conventional Mumbo Jumbo. It takes 
very little of this type of official documentation to 
establish in the public mind that these are the same 
men in white coats who appear grasping microscopes 
in the mouthwash ads. 

A recent indication of the deteriorating position of 
science is the dismissal of highly placed scientists 
within the national government. Though there is still 
controversy, one thing is clear. Politicians can be 
swayed by persistent press-agentry and lobbying to 
disregard the objective and competent research of 
reputable government bureaus. Men are dismissed not 
for reasons evidenced as valid by the facts, but for 
political expediency. 

These examples of the growing isolation of science 
are mere straws in the wind, but they show its direc- 
tion. Several possible causes of this situation come to 
mind. Science is a changing, growing thing, and we 
have as yet no proper perspective on the influence of 
modern scientific achievement on the commonplaces of 
everyday life. Also at fault is an intellectual with- 
drawal on the part of many scientists who abandon 
the effort to make themselves and their work accessible 
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to outsiders. Probably the largest contributing agent 
has, however, been the increasingly necessary special- 
ization of science. Originally, the theory and support- 
ing facts of biological evolution were presented in a 
single volume. Today, one hundred volumes cannot 
do justice to the facts, much less the speculations. 

How, then, can the scientist hope to reach the com- 
mon man? There is no straightforward once and for 
all cure. Steps can be taken to improve the situation, 
common sense steps involving actions that must be 
done repeatedly, with patience and persistence. 

The scientist as an individual can do much. He is 
a citizen, taxpayer, and voter, all of which entail rights 
he can put to use. He can be publicist. He can, as an 
employee, avoid employment under conditions that 
his professional conscience does not allow him to re- 
gard as honorable. And he can participate in activities 
which enable him to improve through personal contact 
his neighbors’ opinions of his chosen profession. Sci- 
ence can devise no ersatz for personal respect. 

Going beyond this, one powerful means for the 
much-needed improvement in public understanding is 
the association of scientists. Organizations can best 
utilize the power of effectively coordinated informa- 
tion, and have greater power to combat the pressures 
brought to bear by special interest groups. Perhaps 
the best way to achieve the desired result would be the 
formation of a single, nonprofit. non-Government in- 
stitute, without partisan political affiliations, whose 
sole aim would be the improvement of the public rela- 
tions of science. It should employ the tools of modern 
public relations without suceumbing to its methods or 
aims. Among its functions would be the dissemination 
of information of public interest, the debunking of 
pseudoscientific claims, the detection of frauds and 
hoaxes, and the exposure of irrational fads. It could 
help, also, in familiarizing people with the need for 
basic research and pure science. It could become a 
foree in counteracting anti-intellectualism and un- 
reason. 

One possible danger is clear. An organization such 
as we advocate is from the first subject to the dire 
temptation to fight fire with fire. It can readily de- 
teriorate from its intended status as a disinterested 
organ of public enlightenment and welfare into just 
another group for special pleading. Its destiny is in 
the hands of its members—the scientists themselves. 
They have only to realize that vigilance is the price 
of safety. 

Doubtless many scientists dislike the idea of per- 
sonal action. The laboratory and the study are, after 
all, the scientists’ proper sphere of activity. We have 
no delusions that our recommendations are pleasant: 
they are necessary. If the scientist is to be a prophet 
with honor, it can be only by dint of concerted and 


sustained effort. 


NicHOLas RESCHER 
Marine Corps Institute, Washington, D. C. 
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Book Reviews 


New Zealand Pollen Studies: The Monocotyledons. 
Bulletin of the Auckland Institute and Museum, 
No. 3. Lucy M. Cranwell. Cambridge, Mass.: Har- 
vard Univ. Press, 1953. (For the Auckland Institute 
and Museum.) 91 pp. Illus. + plates. $5.00; paper- 
bound $3.50. 


To one who is not a pollen specialist the extent to 
which the study of this one feature of higher plants 
has been developed may come as a surprise. Two 
things which have given an impetus to this study, re- 
cently dignified with the special name “palynology,” 
are the importance of pollen in causing hay fever and 
the use of fossil pollen in detecting climatic changes in 
prehistoric times. 

As a descriptive test, Luey Cranwell’s publication 
is a highly competent and professional piece of work, 
but she does not content herself with this. For the 
benefit of the nonspecialists and beginners there is an 
introduction explaining the history, aims, and methods 
of the study of pollen, as well as the essential features 
of pollen morphology. The first parts of this are ad- 
mirable examples of covering much ground and con- 
veying much information in a short space. The part 
on morphology is also an excellent example of brevity 
and clarity, but this might have better served the pur- 
pose of orienting the beginner if it were a bit fuller. 
For example, the discussion of polarity leaves one 
wondering just what the polarity is oriented with 
respect to, both in the several sorts and tetrads and 
in the original anther sacs. This seems an important 
omission since the subsequent discussion involves 
polarity to a marked extent. 

The introduction is followed by a short glossary. 
That this is an absolute essential, even for devotees 
of “palynology,” is shown by the fact that practically 
every term in it has been used with two or more dif- 
ferent meanings, cited with their authors in this glos- 
sary. (This tendency toward undue multiplication of 
meanings of technical terms seems inherent in the sci- 
entific type of mind in spite of claims to the contrary.) 
In at least one place, however, even the definition 
given in the glossary fails to clarify in the mind of the 
reviewer the meaning of a term which he previously 
thought quite clear: “Seulpturing: F. & L., p. 25, 
‘those elements which project beyond an imaginary 
surface, either the endexine in intectate pollen or an 
imaginary surface touching the lower-most parts of 
the tectum.’ ” 

The body of the work consists of a very usable key 
for the identification of New Zealand monocotyledon- 
ous pollens, a detailed descriptive treatment of the 
pollen features of all families, most genera, and many 
species of New Zealand monocotyledonous plants, il- 
lustrated by clear drawings, and a beautiful series of 
microphotographs of pollen grains. The excellence of 
both the keys and these microphotographs is demon- 
strated by the fact that even one unfamiliar with 
pollen identification can usually arrive at the correct 


names by “keying out” the photographs. The system- 
atist interested in the general relationships of the 
plant families will find the comments and discussions 
seattered through the descriptive text~most interest- 
ing and significant. Some of them completely justify 
the author’s opinion that taxonomists might well find 
in the study of pollen morphology another important 
line of evidence bearing on some of their problems 
of systematic and phylogenetic relationships. 

The author is to be congratulated on having con- 
tributed an interesting paper and a fundamental tool 
for the use of those working on any aspect of New 
Zealand palynology. A companion volume on the 
dicotyledons and another on the fascinating New Zea- 
land gymnosperms will be awaited with interest. 

F. R. Fossere 
212 Holmes Run Road, Falls Church, Virginia 


Differential and Integral Calculus. Philip Franklin. 
New York—London: McGraw-Hill, 1953. 641 pp. 
Illus. $6.00. 


This is a soundly written standard text for a first 
course in the caleulus. The various salient ideas are 
introduced in an intuitive way but with emphasis on 
the important concepts. A more rigorous treatment is 
then usually given later in sections printed in smaller 
type. As is common in recent texts, integration is in- 
troduced early although the fundamental theorem of 
the integral calculus does not appear until later. 

The book is written with care and consideration for 
the student and should also be suitable for self study. 
One feature is the large amount of review material 
from trigonometry and analytic geometry. This review 
material should render the book suitable for students 
with but little knowledge of analytic geometry, and 
accounts for the fact that the length of the book is 
somewhat greater than is usual. A chapter on vector 
analysis is a welcome addition to the usual offering. 
The final chapter is a brief but quite thorough treat- 
ment of differential equations. There are plentiful 
illustrative examples and numerous problems of vary- 
ing degrees of difficulty. 

M. E, Suanks 
Mathematics Department, Purdue University 


Industrial Wastes: Their Disposal and Treatment. 
Willem Rudolfs, Ed. New York: Reinhold, 1953. 
497 pp. Illus. $9.50. 


This book is No. 118 in the American Chemical 
Society Monograph Series. The policy of the Board 
of Editors is to confine monographs to relatively re- 
stricted areas in order that a thorough treatment may 
be available to those working in related fields and that 
further research may be stimulated. 

Industrial Wastes is edited by Professor. Willem 
Rudolfs of Rutgers University whose reputation in 
the field of sanitary science is worldwide. Three of 
the chapters are written by the editor and the remain- 
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ing fourteen chapters by contributors who are active 
workers and recognized authorities in the field of 
treatment, utilization, and disposal of industrial 
wastes. 

In the initial chapter setting forth the general 
problem, Rudolfs points out that at least half the 
pollutional load carried by streams is of industrial 
origin. Three large industries, steel, petroleum, and 
pulp and paper consume 95% of the water used in 
manufacturing operations. However, several smaller 
industries are characterized by wastes that are very 
high in terms of “population equivalent,” which is 
determined by organic wastes requiring the same puri- 
fication as that of domestic sewage. In 1949 organic 
industries producing oxygen-demanding wastes had a 
population equivalent exceeding 134 million. A very 
sensible note is sounded by the editor in the state- 
ments that “the recovery of by-products from waste 
is usually unprofitable” and that “industrial waste 
treatment should be considered as an integral part of 
production.” A broad foundation is laid in the second 
chapter which discusses stream pollution and self- 
purification in general terms. 

Remaining chapters cover: milk products; canning, 
freezing, and dehydrating; slaughterhouse and meat 
packing; fermentation industries; corn starch proc- 
esses; tanning, fat processing, and laundry soap in- 
dustries; textile dyeing and finishing; pulp, paper, 
and paperboard; acids and explosives; steel pickling ; 
metal plating; coal mining and processing; petro- 
leum; radioactive liquiés; and miscellaneous mate- 
rials. Problems incident to liquid radioactive wastes 
represent a very recent and complex addition to the 
field. 

Although many of the methods and techniques are 
common to several industries, their applications are 
quite varied and specialized. Every phase of waste 
disposal and treatment is covered from the standpoint 
of physics, chemistry, biology, engineering, and eco- 
nomics. The references at the end of each chapter are 
complete and recent. The book represents a thorough 
and comprehensive treatment of a topic of great pub- 
lic interest and importance. 

W. T. Reap 
1225 13th Street, N.W., Washington, D. C. - 


An Introduction to Statistical Science in Agricul- 
ture. D. J. Finney. Copenhagen: Ejnar Munks- 
gaard; New York: Wiley, 1953. 179 pp. Illus. $3.75. 


Dr. Finney’s short and leisurely book is a weleome 
antidote for the statistical indigestion which seems to 
be experienced by so many otherwise competent peo- 
ple, investigators and students alike. This bilious 
attitude toward statistics appears to rise among hap- 
hazard and empirical users or those exposed to a near- 
lethal dose of detailed manipulation of formulas and 
symbols. For those whose refractive index has not yet 
erystallized, this book ean do much to dissolve any 
smog which may enshroud the noble and truly indis- 
pensable outlines of statistical science. Finney is one 
who shares the notion that statistics is simply quan- 
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titative reasoning, the prime requisite for converting 
correct assumptions and suitable observations into a 
more precise understanding of nature. Incorrect con- 
clusions obtained because of faulty assumptions or in- 
adequate data (or even plain arithmetic mistakes!) 
are sins of the user rather than the tool he professes 
to employ. 

Finney’s book also will be particularly helpful to 
those seeking to impart the basie principles for good 
experimental design and statistical analysis of data 
to pupils having little previous training or experience 
in this field. The book is also hopefully recommended 
to those colleagues who, with pardonable pride, de- 
clare that statisties are unnecessary for interpreting 
the results of their investigations. Perhaps Finney’s 
definitions of statistical science will pierce the symbol 
eurtain. 

Incidentally, readers of An Introduction to Statis- 
tical Science in Agriculture will find evidence that the 
logic of statistics had rudimentary roots in (or at least 
survived!) the earliest English literature. 

Gorpon E. Dickerson 
Resarch Division, Kimber Farms, Inc. 
Niles, California 


Atlas of Medical Mycolagy. Emma Sadler Moss and 
Albert Louis MeQuown. Baltimore: Williams & Wil- 
kins, 1953. 245 pp. Illus. $8.00. 


This volume is indeed not only an atlas of mycology 
from the pictorial point of view, but a concise, ready 
reference medical mycology for the physician, student, 
scientist, or laboratory worker. 

It is printed on excellent quality paper with good 
photographie reproductions in black and white of ac- 
tual organisms and well-chosen clinical eases. Each 
classification is broken down into etiology, definition, 
laboratory diagnosis, mycology, histology, treatment, 
and prognosis. Practical aspects of examination, a 
chapter on immunology, the recognition of contami- 
nants, plus an excellent glossary complete the work. 

Most of the mycoses are well covered, but no men- 
tion is made of the prolonged use of the antibiotics, 
e.g., the new mycin drugs to generalized moniliasis. 
The importance of underlying disease such as diabetes 
or malnutrition is not diseussed in the causation of 
moniliasis. 

Oxgall agar is listed as a medium of choice for the 
routine cultivation of fungi; however, Sabouraud’s 
glucose agar (or Emmons’ modification) is easier to 
prepare, cheaper, and satisfactory for routine work. 

The section on dermatomycoses is not as well out- 
lined as the other chapters. This section would have 
been easier to read and study if the pictures of the 
organisms had been kept closer to their text deserip- 
tions. Tinea capitis, particularly, could have been bet- 
ter handled. Microsporum ringworm should have been 
distinguished from other tricophyton infections. Favus 
should have been treated separately. The scarring 
alopecias should have been listed by types of causative 
organisms, and the black dot ringworm should have 
been mentioned. 
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Kerion celsi is not mentioned in this book, yet this 
fungus (and bacterial) disease is prevalent and may 
be life endangering. 

Under formulary the discussion of x-ray therapy is 
incomplete. Nothing is said about the conventional 
method of epilation with x-ray as practiced routinely. 
The authors have mentioned the fact that some con- 
sider a second epilation dangerous. 

In spite of the aforesaid minor criticisms we know 
of.no better book of its kind written with so thorough 
and practical understanding of the subject and its 
application. 

J. 
Raymond A. OsBOURN 
1835 I Street, N.W., Washington, D. C. 


Books Reviewed in 
THE SCIENTIFIC MONTHLY 
July 1953 


An Explaining and Pronouncing Dictionary of Scientific 
and Technical Words. W. E. Flood and Michael West. 
London—New York: Longmans, Green, 1952. 397 pp. 
Tilus. $2.25. Reviewed by Herschel T. Manuel. 


Introduction to the Theory of Games. J. C. C. McKinsey. 
New York: McGraw-Hill, 1952. 371 pp. Illus. $6.50. 
Reviewed by James R. Gray. 


Introduction to the Foundations of Mathematics. Ray- 
mond L, Wilder. New York: Wiley, 1952. 305 pp. $5.75. 
Reviewed by E. M. Patterson. 


Calculus, a Modern Approach. Karl Menger. Chicago: 
Illinois Institute of Technology, 1952. 255 pp. 
Reviewed by M. E, Shanks. 


An Introduction to Mathematical Thought. E. R. Stabler. 
Cambridge, Mass.: Addison-Wesley, 1953. 268 pp. $4.50. 
Reviewed by D. Borwein. 


Possums. Carl G. Hartmann. Austin: Univ. Texas Press, 
1952. 174 pp. Illus. $6.00. 
Reviewed by Barbara Lawrence. 


The Human Senses. Frank A. Geldard. New York: 
Wiley, 1953. 365 pp. Illus. $5.00. 
Reviewed by Lorus J. Milne and Margery J. Milne. 


Methods and Principles of Systematic Zoology. Ernst 
Mayr, E. Gorton Linsley, and Robert L. Usinger. New 
York-London: McGraw-Hill, 1953. 328 pp. Illus. $6.00. 
Reviewed by Joel W. Hedgpeth. 


August 1953 


Insect Physiology. Kenneth D. Roeder, Ed. New York: 
Wiley ; London: Chapman & Hall, 1953. 1100 pp. Illus. 
$15.00. 

Reviewed by Cornelius B. Philip. 


Cellulose, the Chemical That Grows. Williams Haynes. 
Garden City, N. Y.: Doubleday, 1953. 386 pp. Illus. 
$4.00. 

Reviewed by Mark H. Adams. 


Microbiology and Human Progress. Madeleine Parker 
Grant. New York: Rinehart, 1953. 718 pp. Illus. $6.75. 
Reviewed by Eugene D. Weinberg. 
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Radioisctopes in Industry. John R. Bradford, Ed. New 
York: Reinhold, 1953. 309 pp. Illus. $8.00. 
Reviewe! +; Robert D. Fischer. 


The Founders of Neurology. Webb Haymaker, Ed. 
Springfield, Ill.: Thomas, 1953. 479 pp. Illus. 
Reviewed by William R. Amberson. 


September 1953 


Birds and Mammals of the Sierra Nevada. Lowell Sum- 
ner and Joseph 8. Dixon. Berkeley and Los Angeles: 
Univ. California Press, 1953. 467 pp. Illus. $7.50. 
Reviewed by Ernest P. Walker. 


The Birds of Mexico. Emmet R. Blake. Chicago, IIL: 
Univ. Chicago Press, 1953. 644 pp. Illus. $6.00. 
Reviewed by Herbert Friedmann. 


Waves and Tides, R. C. H. Russell and D. H. Macmillan. 
New York: Philosophical Library, 1953. 348 pp. Illus. 
+ plates. $6.00. 

Reviewed by Henry Stommel. 


Fishery Science: Its Methods and Applications. George 
A. Rounsefell and W. Harry Everhart. New York: 
Wiley, 1953. 444 pp. Illus. $7.50. 

Reviewed by Joel W. Hedgpeth. 


Between the Tides. Philip Street. New York: Philosophi- 
eal Library, 1953. 175 pp. Illus. + plates $4.75. 
Reviewed by Ralph I. Smith. 


Archeology of the Eastern United States. James B. Grif- 
fin, Ed. Chicago: Univ. Chicago Press, 1952. 392 pp. 
205 Figs. $10.00. 

Reviewed by William A. Ritchie. 


The Moon. George Gamow. New York: Schuman, 1953. 
118 pp. Illus. + plates. $2.50. 


A Guide to the Moon. Patrick Moore. New York: Norton, 
1953. 255 pp. Illus. + plates. $3.95. 
Reviewed by Harlow Shapley. 


The Common Sense of Science. J. Bronowski. Cambridge, 
Mass.: Harvard Univ. Press, 1953. 154 pp. $2.00. 
Reviewed by C. A. Lawson. 


Readings in Philosophy of Science, Introduction to the 
foundations and cultural aspects of the sciences. Ar- 
ranged and edited by Philip P. Wiener. New York: 
Scribner’s, 1953. 645 pp. $5.50. 

Reviewed by Jane Oppenheimer. 


The Philosophy of Human Nature. George P. Klubertanz. 
New York: Appleton-Century-Crofts, 1953. 444 pp. 
$3.50. 

Reviewed by David Bidney. 


Historical Metrology. A. E. Berriman. New York: Dut- 
ton, 1953. 224 pp. Illus. $3.75. 
Reviewed by Wilmer Souder. 


Boussingault. (Critique of the eminent agronomist of the 
19th century, his journey to greater Columbia and his 
relations with the Liberator and Manuelita Saenz.) 
Carlos E. Chardon. Ciudad Trujillo, Republica Domini- 
cana: Editora Montalvo, 1953. 109 pp. 

Reviewed by George A. Llano. 


Free and Unequal. The biological basis of individual 
liberty. Roger J. Williams. Austin: Univ. Texas Press, 
1953. 177 pp. Illus. $3.50. 

Reviewed by Edmund W. Sinnott. 
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TESTED for 20 years... 
AVAILABLE now for general use . . . 


A MANUAL for the 
ORGANIC CHEMISTRY LABORATORY 


By LEIGH C. ANDERSON, and the late WERNER E. BACHMANN, both of 
the University of Michigan. 


Here is a remarkable laboratory manual—the work of two well-known chemi- 
cal scholars—designed to acquaint the beginning student with the specific experi- 
mental procedures necessary to a complete understanding of basic organic chemis- 
try. The outgrowth of more than twenty years of pretesting in undergraduate 
university classrooms, this manual has been checked, used, and carefully re-checked 
in actual laboratory application. Now generally available .for the first time, it pro- 
vides the theory and experimental data needed to perform more than 60 experi- 
ments with aliphatic and aromatic substances representative of the important classes 
of organic compounds. Designed for flexibility, it can be used with any text. 


The authors’ experiments illustrate the preparation of the important types of 
organic compounds and the application of the more important reactions. For many 
types of reactions, alternative preparations are given. Each experiment included in 
A Manual for the Organic Chemistry Laboratory contains equations, directions, 
and discussions of the principles involved. General laboratory procedures are out- 
lined with reasons and precautions where necessary, so that the student will un- 
derstand exactly what is being done. 


Completion of fifty of the experiments contained in this manual lead, in the 
authors’ opinion, to credit for a year’s course (two semesters) in organic chem- 
istry. Non-chemistry majors and pre-medical students need complete only twenty- 
five experiments for a one semester course credit. 164 pages. Prob. $2.75. 


SEND FOR AN ON-APPROVAL COPY—TEST IT YOURSELF 
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. JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N. Y. 


NEWEST! 
SAFEST! 


MOST FOOLPROOF 


GUARANTEED MICROSCOPE 


MODEL GB, STUDENT MICROSCOPE 
Designed to be as foolproof as possible even in the 
beginners hands. Base extends beyond objectives 
thereby protecting parfocalism—also other safety 


features. 


Write for descriptive circular. 


Old microscopes accepted in trade 
MODEL GB, EQUIPPED AS FOLLOWS: 


10x Huyghenian Ocular 
Achromatic Objectives: 


16 mm (10x) and 4 mm (44x) 
Double dustproof Nosepiece 


Disc Diaphragm 
Plano-concave Mirror 


$118.00 cach. Less 10% on 5 or more 


THE GRAF-APSCO CO. 


5868 Broadway 


Chicago 40, Ill. 


Meetings Conferences 


Oct. 15-17. Acoustical Society of America (Annual). 
Cleveland, Ohio. 

Oct. 15-17. Clay Minerals Conference. Columbia, Mo. 

Oct. 15-17. Optical Society of America (Annual). 
Rochester, N. Y. 

Oct. 16-18. Design Conference of the Society of Indus- 
trial Designers (Annual). Bedford Springs, Pa. 

Oct. 17. Ways of Science Conference (4th Annual). Chi- 
eago, Ill. 

Oct. 18-20. King Ranch Centennial Conference on Breed- 
ing Beef Cattle Adapted to Unfavorable Environments. 
Kingsville, Tex. 

Oct. 19-21. Entomological Societies of Canada and Brit- 
ish Columbia (Annual). Victoria, B. C. 

Oct. 19-21. National Pest Control Association (Annual). 
Minneapolis, Minn. 

Oct. 19-22. American Psychiatrie Association. Little 
Rock, Ark. 

Oct. 19-23. American Society of Civil Engineers. New 
York, N. Y. 

Oct. 19-23. National Metal Congress and Exposition. 
Cleveland, Ohio. 

Oct. 19-23. National Safety Congress. Chicago. Ill. 

Oct. 20. American Society of Safety Engineers (Annual). 
Chieago, Ill. 

Oct. 21-23. International Symposium on Virus Infection. 
Detroit, Mich. 

Oct. 22. New York American Institute of Chemical En- 
gineers Symposium. New York, N. Y. 

Oct. 23-24. National Noise Abatement Symposium. Chi- 
eago, Ill. 

Oct. 26-28. Detroit Institute of Cancer Research (6th An- 
nual). Detroit, Mich. 

Oct. 26-29. Congress of the International Anesthesia 
Research Society. Quebec, Canada. 

Oct. 28-30. New Mexico Academy of Science (Annual). 
Albuquerque, N. M. 

Oct. 29-30. Society of Rheology. New York, N. Y. 

Oct. 29-31. American Forest Congress (4th). Washing- 
ton, D. C. 

Oct. 30-31. American Academy for Cerebral Palsy (7th 
Annual). Fort Worth, Tex. 

Oct. 30-31. Central Society for Clinical Research (26th 
Annual), Chicago, Il. 

Oct. 30-31. Kentucky Academy of Science (Fall). Lex- 
ington, Ky. 

Nov. 1-2. American Society for the Study of Arterio- 
sclerosis. Chicago, Ill. 

Noy. 2-4. American Oil Chemists Society (Fall). Chicago, 
Th. 


Oct. 26-31. Latin American Congress of Obstetrics and 
Gynecology. Buenos Aires, Argentina. 

Nov. 2-14. Inter-American Statistical Conference (3rd). 
Santiago, Chile. 

Nov. 3. Commission for Agricultural Meteorology. Paris, 
France. 

Nov. 16-28. Pacific Science Congress. Quezon City, Philip- 
pines. 

Nov. 17-19. Ciba Foundation Symposium on Experimental 
Leukemias. London, England. 

Nov. 23. Food and Agriculture Organizetion of the UN 
(7th Annual). Rome, Italy. 

Dee. 17-22. Inter-American Society of Psychology (1st). 
Ciudad Trujillo, Dominican Republic. 
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GLASS ABSORPTION 
CELLS 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nepheiometers — Fluorimeters— 
Bio-Colorimeters — — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturin ng C 
179 East 87 Street, New York, New “sa 


WINTHROP-STEARNS 


Acetyicholinesterase 


Made from 
Bovine Erythrocytes 


Now For Promet SHipment 


SPECIAL CHEMICALS DIVISION 
1450 Broadway, New York 18, N. Y. 
La. 4-6400 


PHOTOVOLT 


Exposure Photometer Mod. 200-M 
for 


PHOTOMICROGRAPH Y 


Accurate determination of exposure time in 
black-and-white and color photomicrography 
Write for Bulletin #810 to 


PHOTOVOLT CORP. 


Price $72.— 


95 Madison Ave. New York 16, N. Y. 


CHEMICALLY PURE WATER 


LaMOTTE FILTER-ION 


No installation necessary 
Useful wherever chemically pure water is required, 


such as: 
Photographic Work 
Storage Batteries 
Electric Steam Irons 
Sterilizers 

Analytical Procedures 
Hydrogen-lon Studies 


Blood Chemistry 
Serology 
2 models: 
Model W —supplies up to 10 gallons on one 
charging, $3.85 each 


Model W-D—supplies up to 20 gallons on one 
charging, $5.75 each 


Both models may be recharged. 
(Refill package $3.50 each) 
LaMotte Chemical Products Company 
Dept. H Towson, Baltimore 4, Md. 
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PERSONNEL 


PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institut: ons, _ industrial 
laboratories, and research foundations in the L 
and 76 foreign countries — at a very low cost 

CLASSIFIED: 18¢ per word, minirnum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in 1 year 17.50 per inch 


13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


WANTED 
Biologist, Ph.D. Fisheries biology preferred). Experience in chemi- 
cal and physical Sciences research and  —_ Also college 
teaching experience. Box 196, SCIENC % 


Biophysicist, M.A., M.S., additional preclinical training. Nine 
years’ experience radioisotopes, A.E.C. contractor, animal studies, 
istology, molecular anatomy bone. Interested administration, re- 
search, or teaching. Now employed. peare relocation facilitate 
education four chil ren. Box 200, SCIENCE. x 


Medical microbiologist, Ph.D., desires research position in industry 
or institution. Box 199, SCIENCE. x 


Pharmaceutical Chemist, B.S. Pharmacy, M.S., D.V.M. desires 
position, pharmaceutical formulation, product development, tech- 
nical advisor. Well versed veterinary or nutritional products, re- 
earch: one | supervisory experience. Available February 1. Box 191, 


(a) Research chemist; B.S., Pharmacy, particularly interested 
pharmaceutical production ; five years, director of control, large 
company. (b) Physical chemist; seyen years, research chemist in 
industry; four years, research and teaching; particularly interested 
in application of physical and colloid chemistry to problems in 
biology and medicine; research experience principally in industrial 
biochemistry. Science Division, Medical Bureau (Burneice Larson, 
Director) Palmolive Building, Chicago. x 


POStTIONS OPEN 


1954 ARCTIC RESEARCH GRANTS | 


The Arctic Institute of North America is offerin 


RATT 
Biochemist, Ph.D., Research Position in eeewertern University. 
$4,800.00. Protein work. Box 198, SCIENCE, 10/16 


(a) Chemist, preferably Ph.D., experienced pilot plant production 
of synthetic medicinal chemicals; sufficient biochemical background 
to engage in isolaticn work on fairly larwe scalc; administrative 
ability required; East. (b) Associate editor, one of leading publica- 
tions; physician required. (c) Physiologist or pharmacologist ; 
assistant or associate professor, university department of pharmacy. 
(d) Pharmacologist, M.D., or Ph.D. to conduct research on phar- 
macodynamic action of drugs; minimum three years’ experience 
pharmaceutical industry required; East. S$10-2 =. Division, 
Medical Bureau (Burneice rson, Director) Palmolive eens 
Chicago. 


I am looking for a competent pag | of _biciogs and medicine for 
consultation and examination, etc. Qualified an please write 
to me for arrangement. J. M. Shaltanis, 616 W. Madison cues, 
Chicago 6, Lllinois. 


The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


a mma 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
pa to SCIENCE must accompany ad 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 


7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ade, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS AND MaGazaness 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries — Sets and runs — Single titles 
Please send us your want list 
STECHERT - HAFNER, INC. 3) East |Oth St., New York 3 
The World’s Leading International Booksellers 


National Geographic Magazines 1888-1953. Any issue. Send w 
List. Will before 1912. PERIODICAL 
m. 


SERVICE, Box 465-SC ington, Delaware. 


grants in 1954 for scientific investigations dealin, ng with th 
arctic and subarctic regions. Resear must inclu 
specstiontions or other appropriate activity in North a. 
ls in the physical sciences will receive special considera- 
tion, Application forms may be obtained from Arctic Institute 
4 North A fenerien, 1530 P Street, N.W., Washington 5, D. C.. 


Universit Street, Montreal, Canada. Completed 
applications must be received by Ist a ony 1953. 


Biochemist, responsible position laboratory midwestern medical 
school. Research involves basic biochemistry, immunology, ulti- 
mately applied to human hypersensitivity. Opportunfties, ‘ood 
career. Give training, experience, technical neameie publications, 
references, availability. Box 192, SCIENCE 9/9 


OCT. 23. 
EQUIPMENT ISSUE 


Send your copy in, now! 


WANTED TO PURCHASE ... Sets and runs. foreign 


PERIODICALS libraries 
SCIENTIFIC and BOOKS collections wanted 
WALTER Jj. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S phe CANNER, INC. 
Boston 19, Massachusetts 


LaWall. Harrisson 


Div. S, 1821. Walnut St., Philadelphia 3, Pa. 


ANALYSES - CONSULTATION - RESEARCH 
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| 
| 
| 
| 
| 
| 
| Food Ingredient & New Drug Studies 
| 
“ Rice ANIMAL TESTS & 
* 
Chemists - Pharmacologists 
| 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


C= MARKET PLACE 


Project research and consultation in 
Biochemistry, Chemistry, Bacteriology 
and Entomology 
Screening of compounds for insecticidal, fungi- 
cidal and bactericidal properties ¢ Biological 
evaluation and chemical determination of insec- 
ticides © Peet-Grady and C.S.M.A. aerosol tests 

Warfarin assays 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 ° MADISON 1, WISCONSIN 


LOOKING FOR A PUBLISHER? 
Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. @ 120 W. 31 St., — veh 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 2 


| 


| SUPPLIES AND EQUIPMENT 


All AMINO ACIDS—=— 


Rare Sugars, Biochemical 


Pharmaceuticals in stock. Write or — to 


West 
lew York Y. 


7-8171 for complete price list. 


BIOS LABORATORIES, INC. 17 


— to all points via Air Express 
or further information write 


HORMONE ASSAY LABORATORIES, Inc. o@ 29. Wl 


HYPOPHYSECTOMIZED RATS 


8159 South Sraulding Ave. 
Chicage 


for 


@ MICROSCOPES 
@ MICROTOMES 
@ ILLUMINATORS 


Equipment for Photomicrography 
Zeiss Specialties like Homals 


SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 


MACHLETT & SON 
New Ve 


218 East 23rd St. York 10, N. Y 


FooD RESEARCH 
LABORATORIES, INC. 


Founded 1922 


——e RESEARCH 


@ CONSULTATION 


Biologicol, Nutritional, Toxicologice! Studies 
for the Food, Drug and Allied Industries 


8-14 33rd Street, Long Island City 1, N.Y. 


@ ANALYSES 
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SUPPLIES AND EQUIPMENT |) 


INDEX OF REFRACTION 
Shillaber’s Certified Index Liquids 
High Index Liquids (1.81-2.0) 
Allen’s Solid Refractive Index Standards 

For Microscopy 
Write for informative ND-S leaflets 


117 Liver'y ‘se N.Y. 


NEW AND USED SCIENTIFIC EQUIPMENT e@ 


uncondi- 
tionally guaranteed. Liberal trade-in allowance or cash for your aid equipment. 
Ask for latest fist of used equipment 
TECHNICAL INSTRUMENT COMPANY 
ivisadero—San isco 


1508 D Frane if. 
MAKERS OF THE FAMOUS “TIC ILLUMINATOR” 


October 9, 1953 


Write to 


ERIC SOBOTKA CO. * 


102 West 42d Street 
New York 36, N. ¥ 


Long-Evans 
Wistar 


RATS 


PACIFIC ANIMAL FARMS 
2457 Fletcher Dr., Los Angeles 39, Calif. 


(PAF) 
(PAF) 
Bred for Research Work by Research Workers 


MICROPROJECTOR 


FOR SALE 


ORIGINAL PRICE: $2,500 


“SCOPICON” 


Almost unused. For both screen and table ex- 
amination, comprising 10 window oculars 


STARKMAN Biological Laboratory 


bd Toronto, 


Write Science 
SELLING PRICE: $1,000 80x 197 
STAINS 


461 Bloor St., W. 
Canada 


Germantown, N. Y. 
Germantown 3535 


¢ Swiss Mice 
@ Webster Strain 


TACONIC FARMS 
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APPLICATION FOR HOTEL RESERVATIONS 
120th AAAS MEETING 


Boston, Mass., December 26-31, 1953 


The list of hotels and their rates and the reservation coupon below are for your convenience in 
making your hotel room reservation in Boston. Please send your application, not to any hotel directly, 
but to the AAAS Housing Bureau in Boston and thereby avoid delay and confusion. The experienced 
Housing Bureau will make assignments promptly; a confirmation will be sent you in two weeks or less. 
Share a room with a colleague if you wish to keep down expenses. Mail your application now to secure 
your first choice of desired accommodations. All requests for reservations must give a definite date and 
estimated hour of arrival, and also probable date of departure. 


HOTELS AND RATES PER DAY 


Hotel* Single Double Bed Twin Beds Suites 
BRADFORD* 5.75— 6.75 8.50— 9.50 9.95-13.00 14.00—18.00 
COPLEY SQUARE-CS 4.00— 5.00 6.00— 7.00 6.00— 7.00 10.00—12.00 
KENMORE-BB 6.00-—10.00 9.00—14.00 10.00—14.00 18.00—21.00 
LENOX-CS 4.50— 6.00 6.00— 8.00 8.00—10.00 14.00—16.00 
PARKER HOUSE 5.75— 8.50 9.25—10.50 11.50—14.50 21.00—22.00 
SHERATON PLAZA*-CS 5.85-— 7.85 9.90-—15.00 11.00—15.00 25.00—30.00 
SOMERSET*-BB 6.00— 9.00 10.00—14.00 12.00—14.00 18.00—20.00 
STATLER* 6.00—10.00 9.00—13.00 11.00—16.50 25.00 & up 
TOURAINE 5.50— 7.50 9.50—10.50 9.75—12.00 18.00 & up 
VENDOME-CS 4.50— 6.00 7.00 8.00—11.00 12.00—22.00 


*Hotels starred have sessions in their public rooms. BB = Back Bay, CS = Copley Square; other hotels are downtown. The 
Bradford, Copley Square, Lenox, Statler, and Touraine can provide dormitory accommodations for parties of 3 to 5 at 2.75- 
3.00 per person. For a list of headquarters of each participating society and section, please see Association Affairs, Science, Juiy 
24, or The Scientific Monthly, July. 


AAAS Housing Bureau 
Room 614—80 Federal St. 
Boston, Mass. 


Please reserve the following accommodations for the 120th Meeting of the AAAS in Boston, Dec. 26-31, 1953: 
TYPE OF ACCOMMODATION DESIRED 


canes Maximum Rate ........ 

Double-Bedded Room ..... Maximum Rate ........ Number in party .......... 
Twin-Bedded Room ...... Desired Rate .......... Maximum Rate ........ 

Desired Rate .......... Maximum Rate ........ Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


(These must be indicated—add approximate hour, a.m. or p.m.) 
(Individual! requesting reservation) (Please print or type) 
ADDRESS 


(Street) (City and Zone) (State) 
Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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THIS IS YOUR HOTEL RESERVATION COUPON 


for visual demonstration at its best... 


For supreme optical precision and per- 
formance, no micro-proiector surpasses 
the Leitz Model XI-c. 


The illuminating equipment and special 
microscope of the XI-c are mounted on a 
common base to form a self-contained 
unit. The mechanical stage is arranged 
horizontally, and the magnification is 
varied by sliding the entire stage platform 
forward or back. The same area of the 
specimen remains in the center of the 
projected image, regardless of which 
magnification is used. 


Ideal for use in classroom, lecture hall, 
hospital or institutional staff meetings, 
industrial and research laboratories. A 
- complete selection of additional optical 
equipment, and lighting accessories is 
available to meet particular reavirements. 


Synchronous objective-condenser changer 
Horizontal bui:t-in mechanical stage 
Built-in condenser for each objective 


Same area of specimen remains in 


center of projected image, at all 
magnifications 


Parfocalized objectives 
Coarse and fine controls 
arranged on common axis 


For details, write Dept. 103S 


E. LEITZ, Inc., 468 Fourth Ave., New York 16, N. Y. 


MICROSCOPES SCIENTIFIC INSTRUMENTS * BINOCULARS 
LEICA CAMERAS ANE ACCESSORIES 


— 
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TELEPHONY 


For years the accepted way to connect wires to 
telephone apparatus was with solder. Now, Bell Lab- 
oratories engineers have discovered how to make con- 
nections faster and better—without solder. 


Solder, they reasoned, wouldn’t be needed if wire 
and terminal could be kept tightly pressed together. But, 
for economy, this had to be done with the wire alone— 
without complicating screws and springs. 


They found the answer in using a properly dimen- 
sioned terminal with sharp edges... whipping the wire 
around it under high tension. The terminal bites into 
the wire, locking it securely into position. Thereafter 
the squeezed edges maintain a contact pressure of at 
least 15,000 pounds per square inch—even under vibra- 
tion that cracks soldered joints. 


The new connections can be made in half the time 
—a big money-saver in the billion connections that 
Western Electric makes each year for the Bell System. 
It’s another example of the way Bell Telephone Labora- 
tories works continually to keep costs low. 


BELL TELEPHONE LABORATORIES 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS 
FOR CREATIVE MEN IN MECHANICAL ENGINEERING 


A solderless connection, enlarged 
12 times. Connections are more uni- 
form than soldered ones and only 
half as bulky. 


Cross section of solderless connec- 
tion. Note terminal biting into wire. 
In a six-turn connection there are at 
least 20 clean contact areas imper- 
vious to moisture and corrosive gases, 
and offering a low resistance path 
for current. 


Power tool whips wire on terminal in 
fraction of a second. There is no heat 
which could damage miniature com- 
ponents . . . no dropped solder or wire 
Clippings to cause trouble later on. 
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